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(54)Tltle: NOVEL DN A POLYMERASE 
(57) Abstract 

A DNA polymerase having the following characteristics: (1) showing a polymerase activity on a complex employed as a substrate 
wherein a primer has been annealed with a single-stranded template DNA higher than the activity on an activated DNA employed as a' 
substrate; (2) having a 3'— »5' exonuclease activity; and (3) when subjected to a PCR reaction with the .use of a X-DNA as a template, being 
capable of amplifying a DNA fragment of about 20 kbp without the necessity for adding any other enzyme; a protein constituting the DNA 
polymerase; a DNA containing a base sequence encoding the same; and a process for producing the DNA polymerase. This DNA 
polymerase is a novel one having both of a high primer extensibility and the 3'->5' exonuclease activity. 
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9! m & 
SffiDNAjK'J^-lf 

WfHfcJE 

jgTiitf'J ^^--tf 'J7?->3 > (PCR) feOWS&K.k'K fif& 

tsDNA-f u ^-^aa**ft, pcRfe«caufca*©DNA?Ky 

4ocD7r i 'J-CW^:t^T^, ^l7 7 ; tf-A Hit) 

te-T 6 t fl * <DBfp£IC J: oTS^lfe SlTtn 7 7 -f v -W 

fittO&SRtfjSBE/DNA^JfcOfcsk x* V ? * U7- trSttcDttfik 

itui^. t^otcn^ -c^afeiccs ire * n-etiasp-r * *> 
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(2) 8'- -»5' x^V3t;i/7-i?jStt*tt5. 

© A-DNA*aMSfcLfc#.«J f-x-> 'J7^->3 > (PCR) 
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PCR©*# : 

(a) StSftlifiS : 1 OmM h UX-SK (pH9. 2). 3. 5mM Mg 
C 1 * > 7 5mM KCK 4 0 0 /iM d AT P, d CTP, dGTP, dT 
TP. 0. 0 1% V i/ fa.mr JU7 1 y s * 0. \% hl)h>X-10(K 5. 
Ong/50/i 1 A-DNA, 1 0 pmole/ 5 0 # 1 (EJU 
a<DEW*^8) , fccfctf^-f A 1 1 . (E^flSOEfllW 9 ) ,3. 7J|t 

( b ) Kfc3k& : 9 8 "C. 100-6 8^ 1 0 ft* 1 -*M 9 h t Lit 3 0 -fr-r 
?;U©PCR&ffr£^-5o 

(2) Ta qDNA^'J / 7— I? tft&LTDNA£fiSB#©^©^K#{£^ 

c tztemk-i-ztifiz ( 1 ) -aafttoDNAtfu * 5— *\ 

(3) ' y;l>3»&t::«fc*#iF*WEj2 2 Otn^ h X £>£tM*£j 3 8 5 * 
n^;i/ h >T*S|iTE (1) XI* (2) E*c© D N A 'J v — tr\ 

(4) 28®DNA4fJ ^ 7 - "tf ^ > ^* ^ 1 © D N A # 0 ^ v— -trfjt 
j£ * > ' < ? *» J; IS 2 CD D N A ** 'J ^ ^ - -tffltSS <fc 0 StSfe£ 
^t- t^#®ii:-r (1) — (3) <^-f tl7H2iJi© D N A**'J / b\ 

(5) ; SfiEl 0-DNA#'J tf««j'>^^*?J:a ! »2<ODNA5K'J > v- 

w^osds-pagekj:*^***, ^n^'ftft 9 o, oooy 

;U h>. & 1 4 0. 0 0 0 ^l/h>T&SCt*#afr-51friE (4) Efc©D 
NA**'J /v--tr\ 

(6) WE (4) XI* (5) KEtt©DNA#»J * 5— tf£»JS-r3& 1 ©D 

frZKZfr, fe*^^^i»T s yaEflitcfcivt i £LL©t ~ yawfc*, if a. 
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b-TZmz (4) Xii (5) E«W>DNAtf U *f, 

(7) HyfE (4) X\i (5) {CE«©DNAsHU'^7— lf*«BRt-*»2©D 

t-TSWE (4) Xt± (5) Ett©DNA**'J *?— *\ 

(8) WE (4) X« (5).{=Ett©DNA^U>'7-4f*»«-r** 1 ® D 

(4) Xte (5) izEttfiDDNAtf'J > 7~tf*t*J£f SfS2©DNA#'J *5 
4) XI* (50 ElcODNA^'J>7- te\ 

(-(^^OS&^-r^SltEKi^^t LTOT ^ 7 »E?(>e»Vi5 r fijE (4) 
Xl± (5) KEttCDDNAtfU *7-~te**flUfc"*=5Sn ©DNAstfU > 5 — tf» 

t = yaffil k*>i^t 1 £LL<dt i j JfA. fllnu xiiS&Ufc#?5£ 

wcrasfoem^wrsatBttisissttfc uxor $ yis^ws, bjje (4 

) XI* (5) i:E»«0DNA*'J > 5--tf£«lJ£-r<5£2©DNA*'l) ^ 5— b' 
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Z££<&&bi-Z>. aula (9) CE»©#1 ©DNAsKU ;< 5 

(12) g£?lJS©g2Ji]#-5§-2 K5j*£tl<5££E?!l©:£3ffX{±— SH^inK $> 

WE (9) CEttO* i ©dn'a?k»; 

(13) E^]g©E3a|#43 lw^**i<5T5 yfifcE3RI*=3- Kt"-5fiSE^I© 
^SPXIi-^^t;^ *3V>liE3Wi-3®T $ jmfiSMK&^X, 1 &_t© 

©DNA*'V ^ v— tf8*Jj£*>'^ fc LTCD»tB**r-r K"TS 
Ct^#ait5, Mia ( 1 0) CE80»20DNA#'J * 7--tf«J£* 
? £• .3 - Kf -5 ££S2?iJ £#tr D N A , 

(14) WM^OWM^A {w^$nSffi*E^I©^SBXJi— SU^tr^, * 

btuzzk&tt&k'tz* ma cio) KEtt©£2©DNAtf u t?«j£ 

^>-^>*3-K-r*«SE?!I*^-tfDN.A. . 

(15) «TE (1 1) X« (1 2) lcEttO»10DNA^U^5— 
>/<jr*3-K-rS»e^i:, f5E (1 3) Xli (1 4) ICEtt©# 2 ®DN A 

(16) WE ( 1 1 ) XI* ( 1 2). i:EttO» 1 ODNA#'i > 

^^^a-K-rsafe^-srw-r^^KiEftftt. we ( 1-3) xi± u o 
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-fcr&fiS * *s'< ? l/TDNA^'J ^7- -if 5Ct £#<lfc tt^DN 
A** 'J ■* 7— irH-r^o 

"3*212.14* Kp F U 1 0 0 Li:f A$ b a 1 - X.b a 1 DN 

A ®f ft © !Wffi»**&0 0 *> * o 

#5HI4. $^0DNA-f'J y 7— If© 3' -5* i+V^^UT-Hfgtt 
^6ilt ^^©DNA^'J * 7— t"©7'7-<v-#SJgt4^^-r^- b7 

51 £ HJfi-f -5 fc S6 ©fi& © J£S3 
(.1 ) D N A^ '1/ ^t'ii i tf-eo^^ >^ ? 

;£3B9J©DNAjKU * ^ --tf©— #JI4. STF<D^^T -5 fc©T£>So 

U y 7-^Stt^fld^L/c^(r. @&<fcDNA (DNase I j&Iff^WRDN 
A) **«fcLfc»^JCH:-c*Ci8iU^tt*^ro 

<S> SSpH:6. 5-7. 0 OJ U ? Aaffiffifk 7 5'C) , 
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-<B> A-DNAillfiafc'K'J'^-l? f-x-> 'JT^aXP 

CR) fl&©B3ft©«flntt LKtt 2 0 DNABJr 

(^f) P C REE&J&fflJfc : 1 OmM h 'JX-Si (pH 9. 2), 3. 5mM 
MgCh, 7 5mM KC 1, 4 0 0 /zM d'ATP. dCTP, dGTP 
dTTP, 0. 6 1 W^i/jftLftT^i > (BSA) , 0. 1«HJ hVX- 

1 0 0 (Triton X-100) > 5. Ong/50/il A-DNA. 10pmole/5 
0 p. 1 7*7 4"*- A 1 ' (E3?lfS<OEy!IS^8) , fcitf^^v- A 1 1 (E 
?JS©E?<t^ 9 ) -„ 3 . Ttm./ 5 0 u 1 DNA^' Uy 5 d z 

«k.-5 t-TSttW^trSlCffi C2 OmMh (pH7. 7). 1 5 mM 
MgCh , 2mM 2- 3.9 S —to, 0. 2mg/ra 1 StlffcD 
NA, 40//M d AT P, dCTP. dGTP, dTTP. 60nM [ J H] 
dTTP (Tvi/i-AttS) ] 5 0Atl*MU 75'C-Cl 5 a»IBEi£3-tt\ 
4 0 # 1 $DE^-^- (!7y h^>*fc£D hU 5*>Na 

2 hpo4 -rifc^siaff-afcatrDE^-'^-JticafiF-rsBcitstt^ffi*^ 

-cans U 3 0 fl-IH * D d 1 0 nmo 1 © [ S H] 

d T M P *S3f D N A \ZM SLtmWkk&& 1 £ ** Z> « 
(a). .PCRSlc:^: 9.8:C 1 0»-6-8"C,'l 0»*lty ?A'tbfc 

3 0 -t?~-r ? A^© P C Rf*E££ff AC -5 o 

CD^rnfcA^Ta qDNA^'J y 5— tftifc^tTffinT^-5o BP 5, #3l H j?© 
DNAjK'J ^ 7— fe"ODNA^JESJSO««ftt4, Mx-tfP C R li:fc^TJHBT 
g5DNAO^^ *©KJ£(DjEifct4 (DNA4j«»*K:jgc:3K*5<D8SKA<ffi 
IMt) l±. tfcKftSWACl&JfettDNAjKU y 5— t?T£5Ta qDNAtf'J 
^ — tr (^Jx.{iSSitttS©TaKaRa Taq) Kifc^SftTV^o 
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fc*VMi**J3 8 5 h SDS-PAGE±T(ilt9 0, 

2SO^ J; ^BJ-Cli^ 9 0, 0 0 0 ^h> 

©fe© CaSBOORF 3KffiM|-f ©DNAt:>J 

tf, **j 1 4 0, 0 0 0 h >©fc© (&££©ORF 4 ClSlS*"*) 
©DNA*'U ^JSWODNA^'J > 5— t?J±, » 

1 o.DNA*'J * tf*'fiSS^ t^20DNA^'J j< 5—tf«fi5* 

1 :'l.Xlil : 2©^;l/itT^W^^CS^^B5£LT^6fcCDt 

^fSHflODNA^'J ^ v— tf*'»fiJS-r** 1 ©DNA^U /7-if»BR^>^* 

fti:ff«Et5> til* =>- Kt5ag ; fo|fiB J f > K*ofl!s £fiS&© 
* >^-^©^^f^fc £ fcC> , ^524 1 ©^S)S/j:if(Cj;-5T-e©T * /HHSTWct 

LtzT i SSRMK^OiS^WSBu t>©T 

*s^tri3#JwRje$tisfc©"cii/j:^^ i^±> i xii&fla. <to^ 
(tract* 1 -ft 1 offl©sn (Xffc. ftmu s&30 /«£^7b<0tj^^n5o 
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©. f£fc/j:v*t>©©M#a<£fl53ttS 0 U*^LiO>f-^-->3SS©^"*St±^> 

L- 2) 07 lEMt©* 4 *>^f >8I *t 'J XCgifcL/i**';^:/^ 
F7&W >*-n.-f*> 2fS14.£«#*"*c: fcjWD&tlT^S- C-9--r^->X (Scie 
nee). I2 2 4i, 1 4 3 1 1 ( 1 9 8 4) ] o 

* -fr 5 C t # U li L I* tf fc>n -5 o tz 1 7L \i 1 ft * > ' < * © Jt £ttftl * if 5 

o/wT i yRE^^-rSDNAsKU ^5— trTftoTfe, **lA<:fc3&91©DN 
( 2 ) *3BW © D N A X U ^ 5 - -tf ©* fe^ 

:£3B9§©DNA# , J ^7- If^flt^-r-Sm l ©DNAtf'J ^-fMi'^ 
— KtSDNAt bTIi, E?¥£©E?»#** 1 C^&ttS T = yBEfll£ 
3— Ft* ££&82?iJ©£SB:R.I4— SB^tfDN A, tfJxJ^ WM^.(DWM^^ 2 
l^**i4taafE^I©^SBXJl— SB**trDNA*<#»f 6n*o BP^. ejum- 



WO 97/24444 



PCT/JP96/03869 



E^SOS3RI*-'5-2 tw^SnSSSE3RlO— SC*#trDNA-C*-5Tt> % % 1 © 
DNA* U t?i»fiSc*>'^ * UT©»te£*rr** = - K"^"S*S 

SEJlUi^W^iBBrtTftSo' E?iJ§^ 1 ©7 $ yaEfllfcfcl^T. 1 

= y&E^I^tt'^ frofU ©DNA#'J /7-^^>^^ LTO^tt 
^-^Tf** yys-^n- K-TSDNA k^tf btiio 3 £frcn£©EJ>J 

!fl©WC*S. ifc,'»20DNA^'J^7-e*lS^>'^«3-Kt5. 
D.N A t L"Cliv E?!IS©E?«J#^-3 Ic^&n^T $ y SETA £ 3 - KtSSS 
E?ij©£8BXI±— SB^frDNA* 0»Jx.li\ E3N36©EfllM4 f::^Sn5££ 
E^O^SSXJi— »*-&tfDNA*<?Clf e>*i5. BP*,. E?IW3i:*Sft57 
' ^ttE^I*^- K-TSffiXE^I©— S5**tfDNA, E?!1«©E?|# 
4g-4 ICTF^n^mSSS^O— »*ttTDNAT*otfe, £2©DNA*'J / ? 

— tfm&?>'<9 ttxonMt^^^*^ - k-t a asE'yiui^sBW 
yummoT i /wl#Mz> if a. ttta^fciiftifcft^sttfcT $ ,/ setups 

^2©DNA^'J ^7- tf«t^^>^i7 fcLT©«fB£*Tf 
?*=J- KtSDNAtflJ-'bnS, SfcKCtt^OEWfcx HJ >S>x 

i LtOt8iB*tt 5 ^ >^ ? *3 - K-T*ffi*HEfllt>#3S91©lfifflF*irfc 

-So 

;Ct, 1 CDDNA^'J ^7— tf*iR^ >' N '? t LT©a*fi£*Tf * * > 
tli. dttfc© 2 a© ailie©®~(g)ic 
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r^hu^y-ii/hft^T-c^-r^uy-fXBrsfij tit. 7a -7 
tt&^o. 5MSDS> o. l %o-yskmr;i7i y (B.sa) v o. i 

ij f-;Uh'a >J F>, 0. 1«7^-;M0 0, 0. 0 1 HgtSfe-tfyfa^DN 
A£-£tf6 xSSC ( 1 xSSCIiO. 15M NaCK 0.0 1 5M?i> 
Sfh'JOA, P H7. 0£7jrf)*> 5'0"Ci::Tl 2~2-0NPffl-r.>*^- 

t^So Lfc*<-aT&*TS y»E^£3-K-r*DNAii. *©t i y s&s^i 

ffiffl*n-C^*3 K>#?t£*Tti£ffl®K©fe^©^£^^<~l** > /N * 

- n. - 
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£3p 7 _ 1 0 2 1 4 6 o C (D £ ? \Z&%.(DT i jmWM*? - Y?Z>% 

a^oil^li, A^mzft^mtez tits o £Thtl<. S&S^fc^Tfc 
( 3 ) ^IS^ cd D N A sK U > 5 - -If ©Ki£;fri£ 

NA#U > 7 tf«&f-*^.Hi U :n*?a-->/t5C'ti:±-jtRafi 

£ Q luisoj; ^^^ 1 ©DNA^'U / 5- -tf«tfi!ci'>^i7 ^n- F-T 

-SafsT-t. S52©DNA#U ^7— tf«j£* Ft" Sitf^ 1 ©^ 

^^ff J5 ® 5HE»flc*«F* U Iff bDNA^'J^7-tf S ^fc 

#i©dna#u *5-tf»j£*>'<2£3->**"**fc?-* 

A* 'J y 7— tfWfiR^^^^ tic J: bDNA^U * v -Hf*»JR-T 

m\ ©dna*u ^5— tfaus* K-rsae-r-fc* » 
2 <o d n a jH u y 5— tf**fiE* >'<?£=i- K-rsafe7-©n5^r*-s-*rfsJBK 

§nfcfc©T?*-3-Cfc«i:<. $>^VMiM^©ite^ lo©5ga^^^-(=a* 

- 1 2 - 
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a a «y ^^^ICJg-^^S^t btt'njy^T, 7 'J ^"l^^. (Pyrococcus furio 
sus)DSM3 6 3 8*W5n, SBftliH^f-x -*fl*)l>? 7 + > 
;?otM-^^> y 9 A,** Vis y GmbH*!) 

o 

© dna^'j y 5— tfstt^r^ F^nt^st^bns 



-13- 
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^vh'J-^tfs T. 7-7f-(? (T.Maniatis) ^U + a.^- ?n 

_-_> / /7' i T -5^-5 h "J— v— a. T;U (Molecular Cloning. A Laboratory 
Manual) 35 7 5- 1 7 8 KKEttSft-CVS. 

7ijWODNA*Sau3AI (MJfettS) "CSBa-JllftU &£*J§ai§ 

*K«aai=J;Offli**KB ! U iT^msiott 5 d n a 'J ^ 

3fe(DDNA#U ^7-t'Mt.5^-^#^t^^o DNA*'U > 

> K a-tfc^tf. D. R. (D. R. Davis)S*©DNA#V ;< 5- 

-tf 7Di, ij/x'JhT'.n'J (DNA polymerase from Escherichia coli) & 
2 6 3-2 7 61 (C. C." Uf- + -K7>*)-KEtt3nT^*o 

-H- 
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50— t^£*3&!H#£*<*°-->7'U ^Ot&i^brtMCLT&r), J t 
-j ? Ti/yX U-y— f- (Nucleic Acids Research) $2 1S 2 5 9-2 
6 51 ( 1 9 9 3) JwlSfi^n-CV^o R&£*lwd:3SHR£ftli7 7 57W 

4$HWI!E#*IT«>ST.7^ f 5 -f a U >{-J:oTjH#£ftS*^-3t£K£irr<5 
14 D N A sK 'J / 7 — tfStt* ? a - ■? ±12® faffoafc^fifc*"^ 

i,^ L/tHbtifcWiDNA^'J ^7-e*e?**t1:«?D->J:!) 
fl-P^ttSn* ^ KlCoV^T*©»ADNABffrO*IKaF*ifeia*flPfi^S--i: 

&m£tt£fit&1£DNA* 'J ^^--tfStt^ft^-r^- tllioTl^DNABrfi- 
iODNA*" 'J / ^--tfstfc^GD&SSrtJl^* d 4r*<T#5 0 £ "3 LTDNA*' 
U * 5 --tfitft-?-*** * ti * ft 1 0 ^ng&SfcDXb a I - X b a I D N AffirK" 

&ffK9 0'C2 O^Wataafc+^'SODNA'&JSR/Stt^U »DNABffr*< 

a*ainti>4i^5x$ Kttc©«k5tt»tt£ffLtt^cfcj:tK sdna 
afg^sss uri^ ft kdnak^ptvi i sn^?^- ( 

Miiitfi) i:fi*a*ftfc^7^5 _Kii^7X$ KpFUl 0 0 l fc^r£S*i 
% *fcs S^X; KTM^^n^lglJMl 0 9{i Escherichia coli 
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JM109 /pFUlOOl t*r£,-83*&*U ¥J£7i£8£ 1 1 B (IK^ftH) £9, 7' 
h&ft<Z>fcir. B^H^«»o< Ifrpm lTIlf 3f (g5{I#-5§-3 0 5 
) CDiiMX^^^^X^Xmi$W^^SK#^F ERM BP-55 

7*5^5 KpFU 1 0 0 1 liifASn^DN A#rtf-©i££E?iJ(iiI3r©;££, 

7>y-^>^7l/-A (ORF) *lt£t«ci*<t?#5. 

7*5X5 KpFUl 0 0 1 KjfAStl/cft 1 _0+n££*f©Xb a I - Xb a 
I DNABrtf-O^SE^J©? £ 8 4 5 0 S2£tt#©E?!l#HiS?fl*<DE?!fS^ 5 I- 
^•To &£KEJi]*Cli6^©^LfcORF##£VC*»?K 5' flSUDJKj:: 
ORF1, ORF2. ORF3, ORF4, ORF5, ORF6 btv£ £ tlTt v 
So 0 2(C_hiaXba I-Xba I ESK"CD$»|R|gM^-i&Iz3, fectO'SBTfrJilc^SE 

Jifao 6 oOORF©i:n{Cfecn*T{r^It,nT^-5DNA^'J y 7--b*<0 
fc'ftfrfcfBratffe*^-** E^liafetittV^o b^Lttri^ORF 1 tORF2+i: 
li-y- y t) a = -trj* -tr b t"->Tx (Saccharomyces cerevisiae) "C^IL£ tlTl^ 
5CDC 6^>^'?I> £tzi/VD-~j * a I -trx (Schizosaccharomyce 
s pombe)-e^l.$nTl>-5CDC 1 8 ^ >^<^Kt«l§Itt«0&-5E^J*<fiF«EbT 
H5o CDC6, CDC1 8 li&e®(i4bH>TM&S$©DN A^fiJc®! (S8!) 
^O^^ir^/i^V^'^^TDNASS^te^lSfie-rS^ l/'^JfClittl^ 
fc^fiStlTV^o ^/cORF 6ii»«ODNA»#Ofi'a&O s flcfcIia*S»!s 
J^#S*8<Dffl&*.j::fiK C i^&^tXT^-SRAD 5 1 > W??Rit©«« 
^Si^t^am-SDmc 1 * >><?Kfc«ffiife&<&3E?H£*rL"C^ 

-So rad s i *>^-?i?£:3- Kr*«e^t>»ii&ja»j©G 1 jta^ss-jtSK^ 
tf-r^tciT-etDSsa^R**^*^ t^flbntt^o aioorf 3, or 

F 4. ORF 5 Ko^Tti#iai*©&*E3ro£Srr£SB31©* >'<?«I±S6&3 
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^5Ct*<Tl5 9 ±E©&1 O^ofil^ffiXba I - Xb a I D N ABrK"<fc 
0ORF1. ORF 2£#W.= t>© % fcS^liORF 5. ORF6$^^fcfcO 
£«r A L /cM&x. :/5 * 5 K^»K«« $ ti fc JBJMEfcttJi W«M* D N A * 'J * . 
5--tfi£f4*#«pUO**rt<, ORF 3, *3V*I±0RF 4*<*ttfck«?>-Clig 
t^t>n5o IOCt^bORF3, *5VMiORF4i:DNA#M7-f 

ORF 3, ORF 4©£fkbKDNA**'J - KSttT^Sfrli. 

*nen©0RF*»iMc»ALfcfi!M.? , 5*s K£fmu »&tts»EG 

CtA<-C#5.'S^I=fc, ORF3, &3VM*0RF 4 **J*r^tfJKW«»* 

©£5£fr&»£ m ^ r < *>r ^ © d n a # u * ^ - ^ffitt u'fre 

trJ^WIE**tra»©5tl*&DNA^U-^7-**Sft^»^ti5c: #36 
gj©gf&DNA#y ^ -7--tfli^© 2o©ORF©8SiR^&J©iS££i&Si"3~5 

o t 5 - 1 $ n 5 , : cd 2 a© ^ y/^^^a^flt^^LrpNA.sKu 
I5 a ^dna^H'J y-?-- i?©^a*y->u»iafe"ciwi^bfcfe*^Ds -tsa© 

BE*ll£©BEW5-2i::ORF 3©^SSEJiJ> 1 IC^£&I2?)J «k t) 

jnSORF 3 4*«0»RBtt> -TttfcS* 1 ©DN A** U y 5~tf«J£* 

?©t s vaK^fc^n-en*"*-- *^ g^m©^]^ 4 corf 4©ss 
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7-5 *S K^JBSTIEiflSfifcJBKfEtftfls fctx.li Escherichia col i JM109 / 
pFUlOOl fc tz.lt 1 0 0 )jl g/m 1 07 > t**> U >*-g"trL 

Bi&itfl ( h 'J ~7Yy 1 0 g/U v P#i+X5 g/'J «jr r-;U, NaCl 
5g/'j7h^, PH7. 2) tt»T«F«-TSCt(Cj:»3, *©S{*rtK38a£tf 

■J&ftka, fc^U^-l'* > A (RESOURCE Q 7 7 -fcv ^TttSJ 

) „ ^<iJ>t77D-x*7/» (HiTrap Heparin. 7 yAvi/TitS) . 
«ji*7A (Superose 6HR, 7 7 ^->7ttS) /.£f:$ffl^/:?nv 
7 4 -^-5 - £jri;*K S D S -** U T 9 U ^ Ky;l/*&8c» (SDS- 
PAGE) 2SODNA^'J ^ 7-ifM^ W^0 2*C^> Krt£tf£ 

■^-r^TttK-rscfc^-CtSo Sfc. _hia©J;-5{lORF 3, ORF'4Hn 

jaasffi. '*sv*ii*»«snyi:DNA5Ku y 5— y*titm&-ti>z.t\z. 

C©«k?tcUr#toft;te:*:369i©DNA#y y 7— fcrl±, SDS-PAGE± 
Tift 9 0. OOO^I/hXftUO, 0 0 0 ^h>l^ti2^OK 

cn^i^n-ensn 2©dna#u 

<r\ 7 6. 5 — 7. OftSi:iapH**t. ifc, 8DNA 
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9|Z8 0*C, 3 0#|HI©&Mg©&*> 8 0 KJK±©JRW£££ft#LTV**„ - 
©&££ttl*R#*©PCRfe^©&ffi£^t£f~"i'*o alDNAt' 'J * 

^— tf©4#Rfi*Jlfl$3Wi: UT*I&hT^ST:7-{ 3iJ> (aphidicolin)©52 
S^W^fc*^ iDNA^'J /7--tf©g&li2mM©T:7-f 7w n 'J 
T ic l > r & E* : tt 

SI t"^^ J; 9 1- — ^DNAI-T'y-f v— A^T— — U >rbfcJB©£3l ( 
Ml 3-HT Primer) ^ffl^TDN A*' U ^ 5 — tfj£t£*ftJ£ bfc^Kli. 
I^tDgftatecra^bn^SMDNA (DNase rffiaff^WUKDNA) 
Jt^Ti^? ? U*^ FlK9&^&&M#£ft£o -hsSOMl 3-HT Primer 
SK^gffl L/TftfeODNA'K'J ^ 7— '-tf ffiSIEA©tfclR*fi l <C "5 

:£369l©DNA#y / 7--tfliEBil©k*n n ft X 7'Jtt7fi^DNA 
#U y (P f u DNA^KU ^ 7--tf, 7. ^"t-v^ 

T^TfV*^ (Thermus aquaticus ) fi^OTa q DNA^'U 
TaKaRa Taq, SSifettS)' Ktt^-Cffinfcttft&ti^-ro JEir c©&l£&*K 
-fite«Kfctt*ettteDNA*lin;Lfc«*KW\ ±EC2a©DNA*'J ^7- 
*"©V5-rv-#Sgtt*<ai< E#Sn<5©CStLT*5B!B©DNAsJ?»J * 5- 
-tf l± <fc 13 M© Eft W L frg tt -T , *< 7 7 ^ - # fiffl© 3fc» »:: ?fl5 V *8f&14 
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ft at a ft 



DNA *«»7-« 



Pfu 

DNA *W7-f 



Taq 

DNA iW7-£ 




*/- »WDNA#-J^-«PCRftr ? ««bfcW'=l««W 

T*5^- ^' ^ If USA (Proceeding 

s of the National Academy of Science of the USA > . * 9 1 *. ^2216 
- 2 2 2 0HC 1 9 9 4 )]. P«" DNA#U * ^* 

BLtfcO, DNA#U «-*S*K*«**V S * UT-«tt«>**tt 
*Oig^!il^fc*^DNA**©3EWtt^«l^^^^*>^ v ^ P 
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f u DNAtf'J tf©S1£Jfc"KGS«*"* (05) „ *3gBJ!©DNA 

*-« OR F 3 . 4 ©itfi-?**tr««^»»rt-C^©*»=«* n*©fr*»3 

^ RX-PCRfeS^^^v-MSl^O^t^^ ORFl-ORF 
6{i-o©^ (mRNA) tbTORF 1 ©"T C-t**S!£ 

9Stitl^C i:*<WBSn«. u<D#60RFl, 2 ©ttH&lTe©££ttO 
RF3 , 4t^C«Sim^t?^n, ORF1, 2. 5.. 6 *<■**© 
DNAa«Mtt©n*u:H*-*-*CDCB. CDC1 8-iB0l-fc©«Htt#** 
C t t%Z-£t>itZ fc*S&9J©Sr&DN A* U * ^-b'liDNAlSC^Tt 

Ki-ssjnsoDNAttS^uiiSitetec^niifiv^t^ffisnsoTSS 

o 

(Pyococcus) gi:Rt5tfo3y*^ fax-* 
J7f-^0A (PyrodictiunDRs -CThermococcus) R> X*7-*a 

If- v*(Staphylothernius) R^KRf **HB(C*J^T ftT^S - 

3W1*^n5o cn^oSf^^^DNA^'J y 5--tfi:ra»^2o©DNA 
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±E©ig#&t£*te3©£j£-r3. *3S9!©DNA#U ^ 5-Hfi::£ra©fim 

itDN a* y ^7-Hfi±*©T J jw.wm, fe.t^-eft^^- K-rsae-T-©^ 

^T^SBWKcfc&SMKSftfcaft^ t>L< ii'-e©tS36E3nia)— gp«-yn-rt 
bfcy^ru ^-f -tf-i/a >{Z«toT±E©»ISM±*lfflaiJ:»)»^ftfcDNAWl 

5: ticj:^, *5B«!B©DNAsKU y 5-tf©fi£E^ fcH— Tlitti*a<l3«© 
BSf»tt€-«po^B?*S«l©WSftttDNA^»J y 5--t*aft^£'# * C 

DNA*lSUfc^>^I/>*0. 5%SDSs 0. 1 ->jfo.J*TA':/ 5 
0. l«*''Jt-;lk'DiJ F>, 0. l«7^3HMO0, 0. 0 i Kgteu- 
■y^DNA^trexSSC (lxSSCIiO. 1 5.MN a C 1 . 0. 015 
M9z.yWLi-h*)VJ*> pH7. 0'£**-j 5 O'CIIT 1 2--2 0»*|BU 

7a-7tt*>i:-f>*a^-ht5. -r^a^-h^Ta, 0. 5*>SDS 
£-£tf2 XSSC^ 3 TCX<Dlfcfrfribt&lbT\ SSCiBSiiO. lx£T© 
mWT\ SKI* 5 0*C^T©l£ffl-C^b$^ @3e$ftfcDNAS*©*> 

S&ic, *:3BH«HJ:t>**Sftfcae^ & L < li-e©&*E*fl©— SB*?^ 
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14 D N A # u y 5 - afi^*^ * - 1 * * o 
-elites tt*>\ £Jft£H , t , ©J!«li*fiK£S£!*-*"*o 

(1) tfoayft* .7'it1>-^W^DNA<Djllg 
faa 7 *7 7 'JttXDSM 3 6 3 8 OWJyTOtfe0i:?Tofc, 

h 'j 7" h y l ' o . 5 %, nlStiT 5 l s> + ^ 'J > S • 

VU v K (S^viJ^^M-ftS) 3. ^ + vtj>S • K ( 

y + 7 ij h U-tfcfi) 0. 5», MgSO t 0,'0 0 3 », NaCl 

0. 001»vFeSO 4 -7H: 0 0. 0 0 0 1 ^ CoSO, 0. 000 
IK, CaCh - 7 H 2 O 0.0001 %, ZnSO, 0. 0001 %. C 
u SO4 • 5H 2 O 0. lppm, KAl'(SO* )» 0. lppm> H, B 
O, 0. lppm, Na,MoO< • 2Hi"0 0. Ippm, NiCh - 6 
Hi O 0. 2 5 p p mCDt&fi£cc>itife£ 2 'J y Y 9 s 4 *? Y M~7*tl 

ogn, 11^2 5*S*?n-x£-§-i?0. 05Mh'JX-HCl (pH8 
0) 4mli:SiSU CKDJBiBffiKO. 8ml0'J7f— A [5mg/mU 
0/ 2 5MMX-HC 1 (PH8. 0)], 2ml©0. 2M EDTAtt 
2 0*Ct 1 ^PMfiifiUfcSfc. 2 4 m 1 [ 1 5 OmM NaC 
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K ImM EDTA, 2 OmMh 'JX-HC 1 (pH8. 0 ) ] £ira*.> £ b 
{I, 5%SDS4ml, zfuy-4±- J dK ( 1 Omg/m 1 ) 4 0 0 jtz 1 

V^-Ci^y-^ft»*ffl^ #13. 2mgOy;ADNA*liaLfc. 

(2) JX; F7dtQ7^^ U-<PflE3g 

to3 7 *X 7'jmDSM 3 6 3 8CD-7VADNA4 0 0 
3 A 1 TSB#feHfc U SBflE^EiaiS'frfet: ^0, 3 5 ~ 5 0 k b (Cif-r X£-gi L> 

g^Xba IiSffcLfc*,- TW)7 *X7r (MJ£tfcS!)-*ffl^"r& 
■J>»{fcU £bK. B amH I JSttLTJiECDfl-SStifc'S 5~5 0 kbOD 

na i 4 o g ts^Lr^-r'7 r -->3 tr^tr-^y ? • =i'-;u k ( 

SS*kv^T-f- • ^ IJDH5 aMCRCM^fAU »&nfcJBKK!ftfl"D-5 5 

. -eti-ettsijflai- 1 o o n g/m i <z>t > t:^ u 1 5 o m*i oUB^fi 

( K'J 7h> 1 0 g/U ? h^k ^#^4^X5 g/V -y hJl. NaClC5g/ 
»J »y h;k pH7. 2) *-Ci&#L/co K«F*»&SU>U E[JRUfcHflc£2 0 
mM h UX-HC U PH 8. 0 lml KISS U 1 0 0 "CT 1 0 7>ia^I 
Liz* &\,*Tm&i&toM&ff\'\ ^blC, Ofl'C, 1 O^K^Sb 
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C 3) "DNA^'J y 5— tfgtt©Mg 

ase I»ai=J:o-CSttftb.fcfeO.CSttfl:DNA) t»t.UI^fc. DN 

56fi\ D. R.'x-b*^ (D. R. Davis)»*©DNA#'J 7nA 
ii/x'J k7 3'J (DNA polymerase from Escherichia coli) ^2 6 3 - 
2 7 6KC C. 'Jft-FV>f) i:EI«ftofc. 

£^tfEJ£fc [2 OmMh tf (PH7. 7), 1 5 mM MgCU, 

2mM J-*** 0, 2mg/mlSMDNA. 4 0 uM 

d AT Pi d'CTP. dGTP, d TT P. 6 OnM C 5 H] dTTP (77 
S/ + Mfcfi)'] 5 0M*WSU 7 5-CT1 5M5£^/:o -e©-5"&©4 
0 At 1 *DE^-'*-.(*7* r-7>#:£3) r-U 5*JNa 2 HPO« T? 

5 ®ff o fc»icD e ±i;affr yf- is- y a 

Onmol© [ 'H] d TMP*26WDNAi::rcD&frBma*B£ 1 U 

/Co 

(4) DNA^'J>7— tfitg^-g-tf K^p-">©S^ 
Et£:MtU2 OmMh'J^-M (pH7. 7), 2mM MgCh , 
2mM °- 2mg/m 1 StiftDNA. 4 0 /*M 

dATP. dCTP. dGTP. dTTP, 6 0 nM C J H] dTTP (77 
•>+24fcS) *B«U d©iS&4 5 u 1 £StbT=i*S h7aH>7>fr7 
■J-O&fc&ffl&J:^ 1 ti l*5?n-^fo, BP-&5/I 1 * 1 £J£# t LTfinx. 
, 7 5'C-Cl 5££lE3*fca* *4 0 u 1 &&DE'<-'<-\ZZ.tfy hU 5 
*>Na 2 HPO* -eife** 5 IsItTt DE'<-'<-±KKrjT^SifcltSt££ffl[ 

-2 5- 



„, Aft _,,. 1 PCT/JP96/03869 
WO 97/24444 



fttf-mm&ftifcc =^ h'DNA5^77'J-^i:WDNA.^^7 
f^hiD, ?o->No. '5 7, 1 5 4. 1 6 2, 3 6 3ti)5Ci:Wo 
No. 41. 153, 264, 462, 4 9 1 © 5 ? a - >#3£Jl£ftfco 

JLE©5 >n->i:o^T37 5 K£#*tU -e*l*'ft£B a mH I 

T^^ffll^nfco ^Cti'o-VNo. 2 6 4 t 4 9 l©#ADNASrfri:^^T 

BrLfcfe*. a^«*:#SOBf)T-(w«IIBr$nfcKp n I. Not I, Pst I. 
Smal, Xba I. Xho I (t*rhfc!£iBi£*t«> no^r^n-en^Srti 

(6) DNA^'J y 5~-tfafe^g>»^^ n --^^ 

M 1 J^Ufc*iIIRB5fe*0*t>i:^^ n -> 2 6 4 fc"5^tt4 9 1 S*©^* 
i KckO 1 0*a*26Sti5»oa^ODNAIBrK-«:Wt)aJU pTV 1 1 8Nt 
/clip TV 1 1 9N^<?*- (Miftttli) KD"79a--y7Ltco »6ttfc 

*a&x.7"7 xih'i: i5Me^i:^^ti^DNAt: 'J / 5 — trenail 
JELfcJB*, ftl 0^aM*tOXba I -Xba IfflrKT^^DNA-f 
,j y 7 - 4?ifeS4t5Jte^ C i*<fl"B Lfc, -ErCT^Xb a I - X b a 
IEBfH-^pTV 11 8N^?*-K&*&£n^fe©£:/7Xi FpFUl 0 0 
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1 t^«U m?7Xi KTJ&K3£&£n^*JMJM 1 0 9* Escherichia c 
oli JM109 /pFUlOOl ktirZlstzo 

mMM2 

iiDNA»''J ^5— tfj&fs^fe^trDN ABftfr ©%gEfff©jfe>£ 

%2&ftl 1 -C»5ttfc:/5:* 5 KpFUl 0 0 1 iODNA'sH'J ^ ^--tfitG^- 
MtfJbiaXb a I -Xb a I BrJt*t> b a ITSJDffiU DNA77 

>fw >?**-y h (Mit&S) *ffl^T3p»*«Hfcbfcfc, SrfcttpTV 1 1 

£W32U ^AEefH-O^ttJ^ckoT-en^'tip FU 1 0 0 2. p FU 1 0 0 3 

Mf^Sbfco f^SCIi Henikoff O^Fft (>>-> (Gene) £2 ^3 5 1 
- 3 5 91) Kilo-Sequenceffl Deletion kit (S'fiafetfcS!) £^Jffi 

u*i, 3" 5' ^ajawRS^tLTii-en-e'np s t i, xbai^ 

>^7h (SiSigtfcfi) ^EWc^t 5 **^!:: J: £1$ ABfH-<0*S*E3ai*»: 
E^J«©E^*^5J::i#5ft;te$&£EflI©-5£ 8 4 5 0£2E$t&©E?ll£^-f 

CORF) ^Jt^itiStu E?US©E?iI#*§- 5 KS£n£££E?i| 
©££#-^1 23-614 (ORF1), 61 1-1381 (ORF2), 13 
8 4 - 3 2 2 2 (ORF 3 ) , 3 2 2 5 - 7 0 1 3 (ORF 4 ), 7 0 6 8 -7 
6 9 7 (ORF 5) , 7 7 1 1 - 8 3 8 5 (ORF 6) ©MK-fcn-ettfflE U 
T^fc 0 13 2(3 7*5^$ KpFU 1 0 0 1 Ilfi*&*ftfc8ll 0+d^S*T©X 
b a 1 - Xb a I DNA»t)t-©*«JI!R»**H> & J; tff£BrK"-b©-tlS© ORF© 
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4 ©ftgi* £ "C&lJ^fc tDNA'f'J^- tl 5 d £; 7^ $ ft 

fc, ;ni!30RF 3fc'J:tJ c ORF4(OaRittA<DNAiJfJ>7-«?IStt©» 
mJ=WC*«- t*<*^nA:o K^JSOSe?U#^2{iORF 3©£.a£E*L E 

-e'n^-fo RH£«DE7US-*4KORF 4©£&EM. E?tfS*3Jr»a 

*E^^ti«^nsoR f 4 ommmoT i j gEJi^^wn^to 
mmm 3 

msgpN a* -Hfsaows 

^Sfiffi] l"C»e»'nfc Escherichia coli JM109 ZpFUlOOl £T>ti"J >*< 1 
0 (h'J7-h>l Og/'J <y h*. »« 

X+ X5g/'J * h*, NaCl 5 g/U * h PH 7. 2) 5 0 0 ml t 
^bfc 0 MOW^O. 6 A. oo cabfcNf. ^f^H^nh" 
^^-D-ft^? hi'K (I PTG) »U '3 61-1 eSWWFS^fi 1 
/c 0 m®^. ®#£3 7ml07^-^W<»7T- (5 OmMh'J^- 
. P H8. 0. 2mM 1 O'KjT >J -tr a -;K 

2. 4mM PMSF ( 7 x - AV ^ > 7.Jt/ 7 ^ - ^ 7 ;W 7 >T KDrSS b;- 
jMfiffiFWai-frttfco 1 2 0 0 0 r pm, 1 0 43-OiS^«tlcJ: 0 4 2ml© 

a»Hiift*Ji»fc^iiiRU -n^8 o-c, i 5»nn©fc»SK*ttfc- 

1 2 0 0 0 r pnu 1 0 #©il<k#*ii£ff 3 3ml ©»«ta»*tt* 
ftfco RCCOSffi^^r-A (5 OmM'J^a*^^ pH6. 5, 2 
mM 2-^^7hx^;-^ l09«y>JtD-A) 8 0 0ml^mtb 
T2B3Wx-4®a*Tbfco' a«r*©»*«E3 2ml ^<»7r-AtTffftifc 

RES0URSEQ*5A (7r^i/7ttS). CftU FPLC^*;rA (7t^J/ 
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T£t£D $-ffil^T^n7 h/57-< -£*T-3fco H§fili0-*5 0 OmMONa C 
lSagK^lEJ=J:'t)tTo^, DNA* U *5--trSt£M:3 4 OmM NaCl 

©<b :^«$n/:, 

i£f£©££®#£|iai>Tf§e*ifc 1 Orn 1 ©B*&ffi£R#atfili'«k-OIfctg, 
jftttU '<77t-A+1 5 0mM NaCli:^U:3. 5 m 1 ©fHSJSffi 
tU f^U'<? 7 T-T^SBffcbfcHi Trap Heparin (7 T^S/TtfcS! 

) jcttUfc, FPLC^T/»*ffl^t 1 5 0-»6 5 OmM NaCl 
«3Et::J:9KBflU 4 0 OmM N a C 1 0b ZZlz&m&tltzi£faE&ft&&fc 
o c©M#5m 1 4BWII)ii:J:OKia, 88*«!)SU 1 2 0 u 1 © 5 0 m 
M »J yWt* U ^-^> pH6. 5. 2mM 2 ^ y 7* hx^ J 7 5mM 

NaCl'Sfii: *"Cfl«S Ufc„ C ©8«£I3 ^7 - TTOfi: Lfc Super 
ose BfJUtib*?-!* (7 rJ^fTttm) CiU Hb'<-y7T-"C»aS*fT 
o fcfe*. DNAtf'J *v— trfgf!feli«8M*IHI 3 4. 7#&J:rj:3 8. 3#©ft 

iSic«ffisnfc« H-*#T©#^*^-:fr-©Sffl{4»t©tt«©*SS«J: 0> 

Cl*l£©ffif±li'&tl«en**j3 8 5 +o^F>, ^2 2 0 a ^;Uh >©£?■* 
^otfffi^tl/c, dft^oa-^aiiORF 3©SSiR^&JiORF 4 ©SHIRS 
ttfcrtM : 2CD^;lJtTm^i*^52b/c%^, feitfl : 1 ©*;Mt;Tffi£-f* 

< ttSCt^S, IrJ^lcovvTte 2a©*BIR3l^?i' { -2 r 2 •©*-;l/jt-ca^ 
HMfll 4 

( 1 ) DNA^'j y?- -tf ©&ftsg:fl#t£ 

§ISfc#J3Tf#t>ft/^ ORF3 tORF4©ailRSi, tW*l©DNA 
#'J y 7— tffllJS* 2 ©DNA#U fc*<l : 1 

■ca^ft^fiSUfcDNA^y •> 5— tfSS 0 B 0 K:o^T> SflSMgCU fed; 
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tfKC 1 KM**)*. -SJSRI4 2 OmMH;*-tt«. pH7. 7. 2mM 
2-M*rbx^-^. 0. 2mg/mlSMDNA, 4 0 tiU dAT 
P, dGTP, dCTP. dTTPK2mM M g C 1 , ©#STT' 0 ~ 2 0 0 
mMO^H-C2 OmMfoKC 1 BK*±tfT^*. DNA#.U > 7--tfgtt£ 
MEL*. KC 1 1*6 OmM©fc***»t***bfc. *K-hEEfc 

JSi:6 0mMKClOffST^«ttMgCl,t0. 5~25mM£-e2. 5 

>»*'J*A. 1 5mM --MSC1, , 2mM 2- ^ ;U*^h^^ .0 
2mg/mlWDNA, 4 0 tfM d A T P , d C T P . dGTP, dT 
TP, 6 0nMC'H] d TT Pfrfctt 5KI&»£H3IU C*v£fflVT 7 5 *C 
.TDNA*-uy7-tf»tt*aM3£bfc. H3ic*©tt**^r. H+«ttl*pH 

^©DNA^-J.^-tflipH6. '5-7. -0 -C«*S*** U*:. 'J >** ' J 
fcDNA ^.j ^-^2"0mMhU-ii (PH7. 7) , 2mM 2 - > 

£a«£u^„ H4«w-e©fe***-r. B*«ttii*fisi^ «ttitswsi4£* 

-To HKS*n*J:3C*»*li8 0-C, 3 O^OMl^U 0^±O 
f^577^f^ ^ 'J > (aphidicolin)^V^-r^-C^^^>n-CV^^h•aa 
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^jmS^flflDNA^-J^-^ CPf u DNA^M7- 
-fcr\ *h5^->#S) fcl^bii:EfOS^*^ fc - 20mMHJX- 
PH7. 7, l5mM MgCU, 2mM 2 -* »*7h** S ~» 
0. 2mg/mllSttftDNA, A 0 uW d ATP, dGTP. dCTP, 
dTTPWCT7-ff^.J>^0-2. OmMtf^UV^, S1£© 
gMfc*W*fcfc^ Pfu DNA#-jy5-tflil..0oMT20»*T«g. 

LT»W©«f«'DN A # ij * -tfli 2 . OmMt^( 

( 2) ^-7^ v— #5RtE 

*S*<tDNA©«U St*ftDNA*8 5«C 5«IO«i^fc^ 
(MttDNA) , Ml 3 7T-y-*«DNA (Ml 3mp 1 8 s sDNA. 

U = f??^K*r5-fv-fcbTT--y>5r**fc^© (Ml 3-HT 
Primer) , WU<M1 3 7 r -*-*«DN AI=E*»©En**7 (^-fgi^l 
© 1 7 ttSO<fr* U U * l/** K*7-5 -f bTT-- U r gc* 

/c*>© (Ml 3 -RN A Primer) , ^-JWi'Tf^^ (PolydA. 7tA 
vi/Ttfcfi) fct'JrfW^5y> (OligodT . ^T^^TthS) £2 0 
: i©*;Ufc-ca<&Lfcfc<D (PoiydA-OligodT). 'J TtV 2/> (PolyA. 7 r 

PolyA -01igodD*365tfcl''CHKl'fc« 

U j^fcDNAfcMJfcffl^fc**^****^* 1 0 0 fcbfc*©*** 
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X T?Tf^^*©Taq DN A * V t =7 -tf (TaKaRa Taq. SaStt. 
fi ) ,;oi^^i(:^. S1^^^9i:««DNA*^ 
7-t*ttft0PNA*'J^-*^««fc^DNA*»Hfc»*i 
OfeMl 3-HT Primer *JB^T»&ft*fiH*©*#*<^ 7 v 4 

HT Primer 77^-05- Cr-"P] ATP (Wr 

ASS) fcT4^J?^tfF+t-'^(S»Si) KJ^-CMRU*:**. 

fcSttMJTC 0.05 ^tiO^D N A* 'J V ? — 1 0 n 1 © 
M (20mM M*-W<pH7. 7). 1 5 mM MgCl.. 2m 
M 2-*A,*7Y3-*J-»» 2.7 0/iM dATP. dGTP. dCTP. 
dTTP) *MU 7 5'CTl. 2. 3. 4 fflC»7«. 2 

;M©El&tfih«(9 5K**AT5K. 2 0mM E DT A, 0. 0 5 H:Ta 

o. o 5^^>^t;-^) *a*.T9 5-c. 3#Rfl 

of&Kttftatt. SlCtt© 5 * 2 « 1 * 8 MK***tf* 'J 7 9 'J AT S KVA 

SgMDNA^T-COl^Stt^^^^ iiaoRJS&IC&SKO. 4 
/z g/V'i ©SttfcD-N AtimX-fc fee*** U ±EI5l*i::»ft^-C*- 

Pol, Pfu. Taq«**l*n*:5BB-B©DNA^Uy7-Hf. Pf 
u-DNA*'J>7-*. TaqDNA^'J>7-t-|:o^tt#bn/cg^b 

i % 2> 3 . 4<±*nwsc&w c#) *^ +©**« 

*2EiS©G. A, T, C-C^SFtlfcU-^rt-tEtHUXKM^fc^^**^ 
fed J: S«»jhEB?-C» fcnfc^aEtt*** it fc©Tf* »> . #fi*tt©« * * 
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mm-r^zmm^o Bi:*sn4J:^:*389!<DDNA#-;^-^Pf 
*gH£*a*r T a q D N A * >J ^ 5 - W*a**©»ttfcD N A DSHD K J: -> 



(3) ttHrax*y7?i/T--gg£o*r*s 

KU-cn^yi. 5* -s-'x*v7*i/T.— tfSte^aiffl£®tbT. P uci 

6«*K0DNABrfr*T^n-^y^*aMctt"r*«lbfca. «SU [7- 
»«P] ATP£*'J V^l^f-K^ — tf*ffl^r5" P-?ffiK 3*1 

fcDNA«rK-*»«bfc. *^3' -5' * * i/T-tflSttWUfflMt 

bTpUCl 1 9<^-*Sau3AITfiftU»bft5 3 4 1 ££*t©D 
NAK^7J!fD-xyjHfi*»^ttLfca," ISfib, [7- 31 P3 ctp 

(7 7v/.tAttS) t? Is S^???/ y b '(^SiStfcfi) fill-in 
ElE^iOS: --^^"PaJW^tlfcDNAWrfr^WStfco ««DNAJ±N 

1 CK*7A (7r^7J/7ttfi) "WWaiBLTttfiU JsTFOEE&KJfl^fc 
o ;ft&OS»DNAlng*^ElEft(2 0inMh'JX-S8(pH7. 7 

). 15mM MgCl,, 2mM 2 - / Jl*7 > K 0 . 015 
ftt<ODNA#'J y 5— tr*£inx.T7 5 'CT 2 . 5, 5, 7. 5 fl-HElSS-arfc 

.> > ^ u - sz 3 V * ^ y ^ --CfflJE U x+y?n7 — b*Stt K J: * fl-#S£ 



- 3 3 - 



WO 97/24444 PCT/JP96/03869 

^^nnc^o/w^V^' -*5' x+V ? 2 1/ T — t*Sti*4#-3 C kftTF^tl 
tz 0 3' ->5" J-^V ? ^ bT--tfSti^^C ir^331bnT^-5P f uDNA 

mAiiP f udna^o y tfi=oi^»e>nfcfe**^-ro laiw^snsj: 

a6{"DNA^O^HS^^Ci:^t)nTl>5P f uDNA*"U 5— tft 

(4) DNA^-5Sc5tgg>IEggaolfc^ 
DNA^U ^ 5— tf!Cj;*DNA£JSEl£©iEtttSfe*. pUC l 1 8^<?*- 

mmtlsXm^tco -*apUC 1 1 8 li^BlMV 1 1 8 4 (^S&ifcSD * 
SitU ^-77-^M13K07 (Sjg&tfcK) *JB^T, 1 9 8 9*£ 
a-^K TsTV^y 7sl?-7 h U-3BffH T. -7— Tt^X (T.Ma 

niatis) tl' + a 7- ^n--:/^': T 5 #5 h U - ^-^TJU 
£52K5 (Molecular Cloning : A Laboratoly Manual 2nd ed. ) 4. 4 4~4. 
4 8 IZsZWLVmm-emMLtZo ifc-*fflDNAIipUCl 1 8^?*-£Pv 
ull (SSiftttS) mitLtcmZTtfv-X'fJl&io.ftmZmK ft 2. 8^a 
ta*S*ODNABrW*leIiRLTH»Lfco 
_tE<D— $®DNA1 fist. -&mDNA 2 tf g ttfe-kLX 1 8 0 /z 1 © 

»aasa**tttu 7 o*c. 1 ofl-w#fiUfcfc> 20jui©2oxssc£ 
ia^x^^zB <rc, i o^m^tSU/Co ^^y-^itiS^tfoTDNA^isiiR 
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, 1/1 Oi£**f 3 0 /z 1 ©EffiS (1 OmM MJX-HCK P H8. 5 
„ 5 0mM KC 1, lOmM MgCh > IraM d AT P, d.CTP, d 
GTP, dTTP) £HSU- -ft£7 0rT3^ffl«£Lfc8L 0. 5 #{4© 
D.N A # 'J ^ 5--tf£lra;LT 7 0 *C> 1 0 frffl<DDN A fc» SIE 

**7«. EEo&©?*> 1 0 ^ 1 *ffl^T*HBDH5 a (BRLttS) £JgK1£ 
flU 1 OO/zg/ml07>t'i/'J>, 0. ImMoiPTG. 4 0 g/m 
1 O 5 -^ot- 4 - 0 an - 3 --f > K 'J ^- p-D-ft? ? Y V K^-^trL 
B7'L/-h±T3.7 , a 1 a^lffliSFftUfco ^U-.hiKfflmL^ 6 
^fecDnn^-CDjiC^IS^ DN A-S-fiR^JCR?) Ti^C oT^56fe=7 □ .=.-© 
ffla**»ajLfco DNA**'J * 5— tffcLTTa qDNA^U? 

--b**JB^fc*£<Z>HJ&i£ (*>) 3. 1 8 U #1691© D 

(5) PCR^©ftlffl 

#2£9!©DNA*U *5-if©PCREl2:iwiJtt*i4iJ6£Ta qDNA^'J ^ 
5 - -tf i: Jte-T -S/c^KA-DNA S iU:PCR EJ££fT o fc„ *3B?fl © 
DNAsHUy^^-iffflOSfCftiaiSri.l- OmMh'JX-SS (pH9. 2) , 3 
. 5mM MgCh , 75mM KCl, 4 0 0 ^M d AT P, dCTP, 
dGTP. d TT P. 0. 0 l % <5 i/JkXtTJV? i > ( B S A) , 0. I % h U 
h>X-l0 0 (Triton X-100) tU T a q DNA*' 'J^ 5 - t'lOSOT 
m± l OmM h V (pH 8. 3), l. 5mM MgCh , 5 0mM 

KCl. 4 0 0 /zM dATP. dCTP, dGTP. dTTPtU 5. 0 
ng/5 0/zl A-DNA (SMtbS) l 0 pmole/5 0 p. I t/^-i'v- 
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A K *5«ktf77-i"<?-A I K 3. 7#tt/5 0// 1 DNA^'J ^-t^ 
lTtrKJ£&5 0 fi 1 *Mfib/io ^5Wv- A 1 „ fcJ:tf:/5>fv- A 1 1 ©a 

|:o^T9 10 8>~6 8*C> 1 0:Q-£ 1 1M bfc 3 0 ?;1/©P 

xfi?^A7'oy^ K*fe»cJ:^Tiie3ttfcDNAWfr*WBLfco C©£tm 
. Ta qDNA^'U ^^-^M^^feOTIiDNASrH-OitiM^fe'inni:^ 
©JC*fU ^©DNA^'J y?-- tf-CI±ft2 0 .+ agMODN ABrfi-©** 

^(:; y7^v-^^7^v-A K S-O'T^fv- A 1. OK^H UTHi££ 

©EE&iftfflfi5"C 2 . 5 n g© A -DNA, 1 0 pinole©:/ -7 ^"7- A 1, 
7-f7-Al 0, 3. 7TODNA^'J ^7-f^t?2 5^1 ©St6^^l9 

Ttfo'-^THEaWkftU xfy>5^n7«<K*fe*fKi:?t, TaqDN 
A* 'J i 7— tf"C«W*»**«IS3&<a&n<CV^©JrStU *56!H©DNA*'J > 
v—tfTliifa 1 5 +nffi26S*©DNAI8fK-* < *iBLTl^c: t^^n^o 

5 ' 
( 1 ) ORF "3a^g'ft©»^3Sg'f afca6©^7X 'S K©f»g5 
l«fc0y2irEtt©75*S KpFUl 0 0 2 KKIi"<? *-_L© 

1 a c^at- ^-TgfcKORF l-ORF 6^&SUT^-5) td^©^ 
AD N AWrtf-© ^ORF3l^ii) T»SB£*$«fca-£-Cfts« l/:m^7 
X* K6-8 2^StU r ^7^7-M4 (MitfcbSD > *? «fc tfB2Jim©B2 
*B#-^1 1 ^©fflSffiBfll^^v-fv-NO 3£J8V*fcPCRElE*tTofc 
o ttfcPCRElEKffiM-f SDNAtfU ^ 7— b* Kli-&-J££EE©iEW14j&<iS^P 
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fu DNAsH'J > 7--tf h vjrV-y&m ZM^teo lngOSIDN 
A, 2 5 pmo 1 r^Oi77-fv-, fc«tO'2. 5ifeOPf u DNA^'U 
* 7— tf^tf 1 0 0 // 1 ©P CRSlEtt [20 mM h'J*-HCKpH8 
. 2. 1 OmM KCK 2 OmM MgGh , 6mM (NH, ) , SO, 
„ 0. 2mM. dATP, dCTP, d GTP, d TT P> 196 h'J h>X- 
10 0, 0. 0 196 BS A] *W»U 9 4 *C\ 0. 5^-5 5'C, 0. 5 # 
~7 2'C, 2#£ 1 it-r 2Jlk Lfr2 5- t W7frcDKm$:'a-->tz 0 JSMSStifctt 
2*oi£&*fcDDNABrK-£Nc o K SphI (t felc^ffiifettS) "CfSfkL 
p TV 1 1 8 N^?*- (SffiiittS) ONc o I - S p h 1 h ffliz 
&&&M£zr?Xi KpFU-ORF3^St/:o M^^^i F©3f ADNA 
HJrK-liOR F 3 ©*£Hrc^tBtttfcaST-S-/,TV*3. 

(2) ORF 4Hgflgft©fr£36%,-r5fc«>©:7'^*S K©8tSS 
Jh£©:/5>U KpFU 1 0 0 2 *t»tlw-e©»ADNAWfK-O-5.-60RF 4 

77^v-M4, is £aw.pmcD&&m^ 1 2K-e©tM£HB7ii*arr:/5-rv- 

N0 4^^/cPCRgIt:^/:o HSDNA^77 $ K 6 - 2 II, £tc7 
7^7-N0 3 4 \z*ft?tl8&Ltim±±R<D&MW 5 - ( 

1) t^b^#T'5^^/:o i*f5£ftfcDNA»rK-£Nc o I vNh e I ( 
.MitttSD TigYfcLT#£>n*#J 1 . 6*nS£*f<DDNA»rJi-*, ±f£©:/ 
5*$ KpFUl 0 0 2,£0iMii£nS#j3. e I - S a 1 

B&fM- (ORF 4 oa*»^**tr) tttCpETl 5b^?^- 

ONco I -Xho I-^-T MHKfc*&/*,rtf:77*$ KpFU-ORF 4 
£fpS2Lfc 0 S77X; K©#ADNA«ffrl±ORF 4 0**HRnlji6/j:ttJR-c 
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(3) 0RF3, ORF 4 »HRgflfr5g>DNA#U >7- <f<Pj?»fiE 
±iacD7*7X^ K P F U - 0 R F 3 til nt^SI J M 1 0 9, Esch 
erichia coli JM1 0 9/pFU-ORF 3, fcitfJLE©^* $ Kp F U 
-ORF4"CJ^K^Ei*3?tifc^dKfiSHMS 1 7 4> Escherichia coli HMS 1 
7 4/pFU-ORF4 £*tt*'ftfil«M::iSF*U S#4M::fg§i£n/cpffO R F 

BBlliO^jfetwiofc, SfcMHR£®©?*SttRBSOURCE Q, HiTrap Heparin, 
Superose 6^i'©*7^ffll\ S D S - P AG E JiTHMttOSttfcWtt- 
t-sc blZ& oTff ofcb. ci? LT«fi?^n/tHORF©_HRa«Jl*^^^-fe* 

z^^n^mi DNA*'J^-wffift*ns, i£s?3i ii p c r &^©*<j 
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: 1 

@2?IJ©££ : 613 
gSJiJOM : T 5 JWl 

1*0 
h # n S7 - : fifctt 

Met Asp Glu Phe Val. Lys .Ser Leu Leu Lys Ala Asn Tyr Leu He 

5 10 15 

Thr Pro Ser Ala Tyr Tyr Leu Leu Arg Glu Tyr Tyr Glu Lys Gly 

20 25 30 

Glu Phe Ser He Val Glu Leu Val Lys Phe Ala Arg Ser Arg Glu 

35 40 45 

Ser Tyr lie lie Thr Asp Ala Leu Ala Thr Glu Phe Leu Lys Val 

50 55 60 

Lys Gly Leu Glu Pro He Leu Pro Val Glu Thr Lys Gly Gly Phe 

65 70 75 

Val Ser Thr Gly Glu Ser Gin Lys Glu Gin Ser Tyr Glu Glu Ser 

80 85 90 

Phe Gly Thr Lys Glu Glu He Ser Gin Glu He Lys Glu Gly Glu 

95 100 105 
Ser Phe He Ser Thr Gly Ser Glu Pro Leu Glu Glu Glu Leu Asn 

110 115 120 
Ser He Gly lie Glu Glu lie Gly Ala Asn Glu Glu Leu Val Ser 

125 130 135 
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Asn Gly Asn Asp Asn Gly Gly Glu Ala He Yal Phe Asp Lys Tyr 

140 145 150 

Gly Tyr Pro Met Val Tyr Ala Pro Glu Glu He Glu Val Glu Glu 

155 160 165 

Lys Glu Tyr Ser Lys Tyr Glu Asp Leu Thr He Pro Met Asn Pro 

170 175 180 

Asp Phe Asn Tyr Val Glu lie Lys Glu Asp Tyr Asp Val Val Phe 

185 190 195 

Asp Val Arg Asn Val Lys Leu Lys Pro Pro Lys Val Lys Asn Gly 

200 205 210 

Asn Gly Lys Glu Gly Glu lie lie Val Glu Ala Tyr Ala Ser Leu 

215 220 225 

Phe Arg Ser Arg Leu Lys Lys Leu Arg Lys He Leu Arg Glu Asn 

230 235 240 

Pro Glu Leu Asp Asn Val Val Asp He Gly Lys Leu Lys Tyr Val 

245 250 255 

Lys Glu Asp Glu Thr Val Thr He He Gly Leu Val Asn Ser Lys 

260 265 270 

Arg Glu Val Asn Lys Gly Leu lie Phe Glu lie Glu Asp Leu Thr 

275 280 285 

Gly Lys Val Lys Val Phe Leu Pro Lys Asp Ser Glu Asp Tyr Arg 

290 295 300 

Glu Ala Phe Lys Val Leu Pro Asp Ala Val Val Ala Phe Lys Gly 

305 310 315 

Val Tyr Ser Lys Arg Gly He Leu Tyr Ala Asn Lys Phe Tyr Leu 

320 325 330 
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Pro Asp Val Pro Leu Tyr Arg Arg Gin Lys Pro Pro Leu Glu Glu 

335. 340 345 

Lys Val Tyr Ala He Leu He Ser Asp lie His Val Gly Ser Lys 

350 .355 360 

Glu'Phe Cys Glu Asn Ala Phe He Lys Phe Leu Glu Trp Leu Asn 

365 370 375 

Gly Asn Val Glu Thr Lys Glu Glu Glu Glu He Val Ser Arg Val 

380 385 390 

Lys Tyr Leu lie lie Ala Gly Asp Val Val Asp Gly Val Gly Val 

395 , 400 405 

Tyr Pro Gly Gin Tyr Ala Asp Leu Thr He Pro Asp lie Phe Asp 

410 415 420 

Gin Tyr Glu Ala Leu Ala Asn Leu Leu Ser His Val Pro Lys His 

425 430 435 

lie Thr Met Phe He Ala Pro Gly Asn His Asp Ala Ala Arg Gin 

440 445 450 

Ala lie Pro Gin Pro Glu Phe Tyr Lys Glu Tyr Ala Lys Pro He 

455 460 465 

Tyr Lys Leu Lys Asn Ala Val He He Ser Asn Pro Ala Val He 

470 475 480 

Arg Leu His Gly Arg Asp Phe Leu He Ala His Gly Arg Gly lie 

485 490 495 

Glu Asp Val Val Gly Ser Val Pro Gly Leu Thr His His Lys Pro 

500 505 510 

Gly Leu Pro Met Val Glu Leu Leu Lys Met Arg His Val Ala Pro 

515 520 525 
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Met Phe Gly Cly Lys Val Pro He Ala Pro Asp Pro Glu Asp Leu 

530 535 540 

Leu Val He Glu Glu Val Pro Asp Val Val His Met Gly His Val 

545 550 555 

His Val Tyr Asp Ala Val Val Tyr Arg Gly Val Gin Leu Val Asn 

560 565 570 

Ser Ala Thr Trp Gin Ala Gin Thr Glu Phe Gin Lys Met Val Asn 

575 580 585 

lie Val Pro Thr Pro Ala Lys Val Pro Val Val Asp He Asp Thr 

590 595 600 

Ala Lys Val Val Lys Val Leu Asp Phe Ser Gly Trp Cys 

605 610 



: 2 

g£?iJ©S£ : 1839 
: 

m<D& : 2#DI 

g2JtJcDfi2§ : Genomic DNA 
S2^j : 

ATGGATGAAT TTGTAAAATC ACTTCTAAAA GCTAACTATC TAATAACTCC CTCTGCCTAC 60 

TATCTCTTGA GAGAATACTA TGAAAAAGGT GAATTCTCAA TTGTGGAGCT GGTAAAATTT 120 

GCAAGATCAA GAGAGAGCTA CATAATTACT GATGCTTTAG CAACAGAATT CCTTAAAGTT 180 

AAAGGCCTTG AACCAATTCT TCCAGTGGAA ACAAAGGGGG GTTTTGTTTC CACTGGAGAG 240 

TCCCAAAAAG AGCAGTCTTA TGAAGAGTCT TTTGGGACTA AAGAAGAAAT TTCCCAGGAG 300 

ATTAAAGAAG GAGAGAGTTT TATTTCCACT GGAAGTGAAC CACTTGAAGA GGAGCTCAAT 360 
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AGCATTGGAA 


TTGAGGAAAT 


TGGGGCAAAT 


GGTGGAGAGG 


CAATTGTCTT 


TGACAAATAT 


ATAGAGGTTG 


AGGAGAAGGA 


GTACTCGAAG 


GACTTCAATT 


ATGTGGAAAT 


AAAGGAAGAT 


AAGCTGAAGC 


CTCCTAAGGT 


AAAGAACGGT 


GCTTAfGCTT 


CTCTCTTCAG 


GAGTAGGTTG 


CCTGAATTGG 


ACAATGTTGT 


TGATATTGGG 


GTGACAATAA 


TAGGGCTTGT 


CAATTCCAAG 


ATAGAAGATC 


TCACAGGAAA 


GGTTAAAGTT 


GAGGCATTTA 


AGGTTCTTCC 


AGATGCCGTC 


GGAATTTTGT 


ACGCCAACAA 


GTTTTACCTT 


CCTCCACTGG 


AAGAGAAAGT 


TTATGCTATT 


GAGTTCTGCG 


AAAATGCCTT 


CATAAAGTTC 


AAGGAAGAGG 


AAGAAATCGT 


GAGTAGGGTT 


GATGGTGTTG 


GCGTTTATCC 


GGGCCAGTAT 


CAGTATGAGG 


CCCTCGCAAA 


CCTTCTCTCT 


GCCCCAGGAA 


ACCACGATGC 


TGCTAGGCAA 


TATGCAAAAC 


CTATATACAA 


GCTCAAGAAC 


AGACTACATG 


GTAGGGACTT 


TCTGATAGCT 


AGTGTTCCTG 


GGTTGACCCA 


TCACAAGCCC 


AGGCATGTAG 


CTCCAATGTT 


TGGAGGAAAG 


CTTGTTATAG 


AAGAAGTTCC 


TGATGTAGTT 


GTAGTTTATA 


GGGGAGTTCA 


GCTGGTTAAC 


CAGAAGATGG 


TGAACATAGT 


TCCAACGCCT 


GCAAAAGTTG 


TCAAGGTTTT 


GGACTTTAGT 



GAAGAGTTAG TTTCTAATGG AAATGACAAT 420 
GGCTATCCAA TGGTATATGC TCCAGAAGAA 480 
TATGAAGATC TGACAATACC CATGAACCCC 540 
TATGATGTTG TCTTCGATGT TAGGAATGTA 600 
AATGGGAAGG AAGGTGAAAT AATTGTTGAA 660 
AAGAAGTTAA GGAAAATACT AAGGGAAAAT 720 
AAGCTGAAGT ATGTGAAGGA AGATGAAACC 780 
AGGGAAGTGA ATAAAGGATT GATATTTGAA 840 
TTCTTGCCGA AAGATTCGGA AGATTATAGG 900 
GTCGCTTTTA AGGGGGTGTA TTCAAAGAGG 960 
CCAGACGTTC CCCTCTATAG GAGACAAAAG 1020 
CTCATAAGTG ATATACACGT CGGAAGTAAA 1080 
TTAGAGTGGC TCAATGGAAA CGTTGAAACT 1140 
AAGTATCTAA TCATTGCAGG AGATGTTGTT 1200 
GCCGACTTGA CGATTCCAGA TATATTCGAC 1260 
CACGTTCCTA AGCACATAAC AATGTTCATT 1320 
GCTATTCCCC AACCAGAATT CTACAAAGAG 1380 
GCCGTGATAA TAAGCAATCC TGCTGTAATA 1440 
CATGGTAGGG GGATAGAGGA TGTCGTTGGA 1500 
GGCCTCCCAA TGGTTGAACT ATTGAAGATG 1560 
GTTCCAATAG CTCCTGATCC AGAAGATTTG 1620 
CACATGGGTC ACGTTCACGT TTACGATGCG 1680 
TCCGCCACCT GGCAGGCTCA GACCGAGTTC 1740 
GCAAAGGTTC CCGTTGTTGA TATTGATACT 1800 
GGGTGGTGC 1839 
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: 3 

WMO&Z .: 1263 
: 1 

Met Glu Leu Pro Lys Glu He Glu Glu Tyr Phe Glu Met Leu Gin 

5 10 15 

Arg Glu He Asp Lys Ala Tyr Glu He Ala Lys Lys Ala Arg Ser 

20 25 30 

Gin Gty Lys Asp Pro Ser Thr Asp Val Glu He Pro Gin Ala Thr 

35 40 45 

Asp Met Ala Gly Arg Val Glu Ser Leu Val Gly Pro Pro Gly Val 

50 55 60 

Ala Gin Arg He Arg Glu Leu Leu Lys Glu Tyr Asp Lys Glu He 

65 70 75 

Val Ala Leu Lys lie Val Asp Glu He He Glu Gly Lys Phe Gly 

80 "85""' ~ 90 

Asp Phe Gly Ser Lys Glu Lys Tyr Ala Glu Gin Ala Val Arg Thr 

95 100 105 

Ala Leu Ala lie Leu Thr Glu Gly He Val Ser Ala Pro Leu Glu 

110 115 120 

Gly He Ala Asp Val Lys He Lys Arg Asn Thr Trp Ala Asp Asn 

125 130 135 

Ser Glu Tyr Leu Ala Leu Tyr Tyr Ala Gly Pro He Arg Ser Ser 
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140 H5 150 

Gly Gly Thr Ala Gin Ala Leu Ser Val Leu Val Gly Asp Tyr Val 

155 160 165 

Arg Arg Lys Leu Gly Leu Asp Arg Phe Lys Pro Ser Gly Lys His 

170 175 180 

He Glu Arg Met Val Glu Glu Val Asp Leu Tyr His Arg Ala Val 

185 190 195 

Ser Arg Leu Gin Tyr His Pro Ser Pro Asp Glu Val Arg Leu Ala 

200 205 210 

Met Arg Asn tie Pro He Glu He Thr Gly Glu Ala Thr Asp Asp 

215 220 225 

Val Glu Val Ser His Arg Asp Val Glu Gly Val Glu Thr Asn Gin 

230 235 240 

Leu Arg Gly Gly Ala lie Leu Val Leu Ala Glu Gly Val.Leu Gin 

245 250 255 

Lys Ala Lys Lys Leu Val Lys Tyr lie Asp Lys Met Gly lie Asp 

260 265 270 

Gly Trp Glu Trp Leu Lys Glu Phe Val Glu Ala Lys Glu Lys Gly 

275 ~ 280 ~ 285 

Glu Glu He Glu Glu Ser Glu Ser Lys Ala Glu Glu Ser Lys Val 

290 295 300 

Glu Thr Arg Val Glu Val Glu Lys Gly Phe Tyr Tyr Lys Leu Tyr 

305 310 315 

Glu Lys Phe Arg Ala Glu lie Ala Pro Ser Glu Lys Tyr Ala Lys 

320 325 330 

Glu He He Gly Gly Arg Pro Leu Phe Ala Gly Pro Ser Glu Asn 
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335 340 345 

Gly Gly Phe Arg Leu Arg Tyr Gly Arg Ser Arg Val Ser Gly Phe 

350 355 360 

Ala Thr Trp Ser He Asn Pro Ala Thr Met Val Leu Val Asp Glu 

365 370 375 

Phe Leu Ala He Gly Thr Gin Met Lys Thr Glu Arg Pro Gly Lys 

380 385 390 

Gly Ala Val Val Thr Pro Ala Thr Thr Ala Glu Gly Pro lie Val 
. . 395 400 .. 405 

Lys Leu Lys Asp Gly Ser Val Val Arg Val Asp Asp Tyr Asn Leu 

410 415 420 

Ala Leu Lys lie Arg Asp Glu Val Glu Glu lie Leu Tyr Leu Gly 

425 430 435 

Asp Ala He He Ala Phe Gly Asp Phe Val Glu Asn Asn Gin Thr 

440 445 450 

Leu Leu Pro Ala Asn Tyr Val Glu Glu Trp Trp lie Gin Glu Phe 

455 460 465 

Val Lys Ala Val Asn Glu Ala Tyr Glu Val Glu Leu Arg Pro Phe 

470 47& - - 480 

Glu Glu Asn Pro Arg Glu Ser Val Glu Glu Ala Ala Glu Tyr Leu 

485 490 495 

Glu Val Asp Pro Glu Phe Leu Ala Lys Met Leu Tyr Asp Pro Leu 

500 505 510 

Arg Val Lys Pro Pro Val Glu Leu Ala He His Phe Ser Glu lie 

515 520 525 

Leu Glu He Pro Leu His Pro Tyr Tyr Thr Leu Tyr Trp Asn Thr 
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530 535 540 

Val Asn Pro Lys Asp. Val Glu Arg Leu Trp Gly Val Leu Lys Asp 

545 550 555 

Lys Ala Thr He Glu Trp Gly Thr Phe Arg Gly He Lys Phe Ala 

560 565 570 

Lys Lys He Glu He Ser Leu Asp Asp Leu Gly Ser Leu Lys Arg 

575 580 585 

Thr Leu Glu Leu Leu Gly Leu Pro His Thr Val Arg Glu Gly He 

590 595 600 

Val Val Val Asp Tyr Pro Trp Ser Ala Ala. Leu Leu Thr Pro Leu 

605 610 615 

Gly Asn Leu Glu Trp Glu Phe Lys Ala Lys Pro Phe Tyr Thr Val 

620 625 630 

lie Asp He He Asn Glu Asn Asn Gin He Lys Leu Arg Asp Arg 

635 640 645 

Gly He Ser Trp He Gly Ala Arg Met Gly Arg Pro Glu Lys Ala 

650 655 660 

Lys Glu Arg Lys Met Lys Pro Pro Val Gin Val Leu Phe Pro lie 

665 670 675 

Gly Leu Ala Gly Gly Ser Ser Arg Asp He Lys Lys Ala Ala Glu 

680 685 690 

Glu Gly Lys He Ala Glu Val Glu He Ala Phe Phe Lys Cys Pro 

695 700 705 

Lys Cys Gly His Val Gly Pro Glu Thr Leu Cys Pro Glu Cys Gly 

710 715 720 

He Arg Lys Glu Leu He Trp Thr Cys Pro Lys Cys Gly Ala Glu 
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725 730 735 

Tyr Thr Asn Ser Gin Ala Glu Gly Tyr Ser Tyr Ser Cys Pro Lys 

740 745 750 

Cys Asn Val Lys Leu Lys Pro Phe Thr Lys Arg Lys He Lys Pro 

755 760 765 

Ser Glu Leu Leu Asn Arg Ala Met Glu Asn Val Lys Val Tyr Gly 

770 775 780 

Val Asp Lys Leu Lys Gly Val Met Gly Met Thr Ser Gly Trp Lys 

785 790 795 

lie Ala Glu Pro Leu Glu Lys Gly Leu Leu Arg Ala Lys Asn Glu 

800 805 810 

Val Tyr Val Phe Lys Asp Gly Thr He Arg Phe Asp Ala Thr Asp 

815 820 825 

Ala Pro He Thr His Phe Arg Pro Arg Glu He Gly Val Ser Val 

830 835 840 

Glu Lys Leu Arg Glu Leu Gly Tyr Thr His Asp Phe Glu Gly Lys 

845 850 855 

Pro Leu Val Ser Glu Asp Gin He Val Glu Leu Lys Pro Gin Asp 

860 . 865 870 

Val lie Leu Ser Lys Glu Ala Gly Lys Tyr Leu Leu Arg Val Ala 

875 880 885 

Arg Phe Val Asp Asp Leu Leu Glu Lys Phe Tyr Gly Leu Pro Arg 

890 895 900 

Phe Tyr Asn Ala Glu Lys Met Glu Asp Leu He Gly His Leu Val 

905 910 915 

He Gly Leu Ala Pro His Thr Ser Ala Gly He Val Gly Arg He 
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920 925 930 

lie Gly Phe Val Asp Ala Leu Val Gly Tyr Ala His Pro Tyr Phe 

935 940 945 

His Ala Ala Lys Arg Arg Asn Cys Asp Gly Asp Glu Asp Ser Val 

950 955 960 

Met Leu Leu Leu Asp Ala Leu Leu Asn Phe Ser Arg Tyr Tyr Leu 

965 970 975 

Pro Glu Lys Arg Gly Gly Lys Met Asp Ala Pro Leu Val lie Thr 

980 985 990 

Thr Arg Leu Asp Pro Arg Glu . Val Asp Ser Glu Val His Asn Met 

995 1000 1005 

Asp Val Val Arg Tyr Tyr Pro Leu Glu Phe Tyr Glu Ala Thr Tyr 

1010 1015 1020 

Glu Leu Lys Ser Pro Lys Glu Leu Val Arg Val He Glu Gly Val 

1025 1030 1035 

Glu Asp Arg Leu Gly Lys Pro Glu Met Tyr Tyr Gly He Lys Phe 

1040 1045 1050 

Thr His Asp Thr Asp Asp He Ala Leu Gly Pro Lys Met Ser Leu 

1055 1060 1065 

Tyr Lys Gin Leu Gly Asp Met Glu Glu Lys Val Lys Arg Gin Leu 

1070 1075 1080 

Thr. Leu Ala Glu Arg He Arg Ala Val Asp Gin His Tyr Val Ala 

1085 1090 1095 

Glu Thr He Leu Asn Ser His Leu lie Pro Asp Leu Arg Gly Asn 

1100 1105 1110 

Leu Arg Ser Phe Thr Arg Gin Glu Phe Arg Cys Val Lys Cys Asn 
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1115 1120 H25 

Thr Lys Tyr Arg Arg Pro Pro Leu Asp Gly Lys Cys Pro Val Cys 

1130 H35 1H0 

Gly Gly Lys He Val Leu Thr Val Ser Lys Gly Ala lie Glu Lys 

1145 1150 1155 

Tyr Leu Gly Thr Ala Lys Met Leu Val Ala Asn Tyr Asn Val Lys 

1160 H65 H70 

Pro Tyr Thr Arg Gin Arg He Cys Leu Thr Glu Lys Asp lie Asp 

1175 1180 1185 

Ser Leu Phe Glu Tyr Leu Phe Pro Glu Ala Gin Leu Thr Leu lie 

1190 1195 1200 

Val Asp Pro Asn Asp lie Cys Met Lys Met lie Lys Glu Arg Thr 

1205 1210 1215 

Gly Glu Thr Val Gin Gly Gly Leu Leu Glu Asn Phe Asn Ser Ser 

1220 1225 1230 

Gly Asn Asn Gly Lys Lys He Glu Lys Lys Glu Lys Lys Ala Lys 

1235 1240 1245 

Glu Lys Pro Lys Lys Lys Lys Val lie Ser Leu Asp Asp Phe Phe 

1250 1255 1260 

Ser Lys Arg 



SZm^ : 4 
EZmo&Z : 3789 

m<?>& : 2#8t 
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WM<D?£& : Genomic DNA 

ATGGAGCTTC CAAAGGAAAT TGAGGAGTAT TTTGAGATGC TTCAAAGGGA AATTGACAAA 60 

GCTTACGAGA TTGCTAAGAA GGCTAGGAGT CAGGGTAAAG ACCCCTCAAC CGA.TGTTGAG 120 

ATTCCCCAGG CTACAGACAT GGCTGGAAGA GTTGAGAGCT TAGTTGGCCC TCCCGGAGTT 180 

GCTCAGAGAA TTAGGGAGCT TTTAAAAGAG TATGATAAGG AAATTGTTGC TTTAAAGATA 240 

GTTGATGAGA TAATTGAGGG CAAATTTGGT GATTTTGGAA GTAAAGAGAA GTACGCTGAA 300 

CAGGCTGTAA GGACAGCCTT GGCAATATTA ACTGAGGGTA TTGTTTCTGC TCCACTTGAG 360 

GGTATAGCTG ATGTTAAAAT CAAGCGAAAC ACCTGGGCTG ATAACTCTGA ATACCTCGCC 420 

CTTTACTATG CTGGGCCAAT TAGGAGTTCT GGTGGAACTG CTCAAGCTCT CAGTGTACTT 480 

GTTGGTGATT ACGTTAGGCG AAAGCTTGGC CTTGATAGGT TTAAGCCAAG TGGGAAGCAT 540 

ATAGAGAGAA TGGTTGAGGA AGTTGACCTC TATCATAGAG CTGTTTCAAG GCTTCAATAT 600 

CATCCCTCAC CTGATGAAGT GAGATTAGCA ATGAGGAATA TTCCCATAGA AATCACTGGT 660 

GAAGCCACTG ACGATGTGGA GGTTTCCCAT AGAGATGTAG AGGGAGTTGA GACAAATCAG 720 

CTGAGAGGAG GAGCGATCCT AGTTTTGGCG GAGGGTGTTC TCCAGAAGGC TAAAAAGCTC 780 

GTGAAATACA TTGACAAGAT GGGGATTGAT GGATGGGAGT GGCTTAAAGA GTTTGTAGAG 840 

GCTAAAGAAA AAGGTGAAGA AATCGAAGAG AGTGAAAGTA AAGCCGAGGA GTCAAAAGTT 900 

GAAACAAGGG TGGAGGTAGA: GAAGGGATTC TACTACAAGC TCTATGAGAA ATTTAGGGCT 960 

GAGATTGCCC CAAGCGAAAA GTATGCAAAG GAAATAATTG GTGGGAGGCC GTTATTCGCT 1020 

GGACCCTCGG AAAATGGGGG ATTTAGGCTT AGATATGGTA GAAGTAGGGT GAGTGGATTT 1080 

GCAACATGGA GCATAAATCC AGCAACAATG GTTTTGGTTG ACGAGTTCTT GGCCATTGGA 1140 

ACTCAAATGA AAACCGAGAG GCCTGGGAAA GGTGCAGTAG TGACTCCAGC AACAACCGCT 1200 

GAAGGGCCGA TTGTTAAGCT AAAGGATGGG AGTGTTGTTA GGGTTGATGA TTACAACTTG 1260 

GCCCTCAAAA TAAGGGATGA AGTCGAAGAG ATACTTTATT TGGGAGATGC AATCATAGCC 1320 

TTTGGAGACT TTGTGGAGAA CAATCAAACT CTCCTTCCTG CAAACTATGT AGAGGAGTGG 1380 
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TGGATCCAAG AGTTCGTAAA GGCCGTTAAT GAGGCATATG AAGTTGAGCT TAGACCCTTT 1440 
GAGGAAAATC CCAGGGAGAG CGTTGAGGAA GCAGCAGAGT ACCTTGAAGT TGACCCAGAA 1500 
TTCTTGGCTA AGATGCTTTA CGATCCTCTA AGGGTTAAGC CTCCCGTGGA GCTAGCCATA 1560 
CACTTCTCGG AAATCCTGGA AATTCCTCTC CACCCATACT ACACCCTTTA TTGGAATACT 1620 
GTAAATCCTA AAGATGTTGA AAGACTTTGG GGAGTATTAA AAGACAAGGC CACCATAGAA 1680 
TGGGGCACTT TCAGAGGTAT AAAGTTTGCA AAGAAAATTG AAATTAGCCT GGACGACCTG 1740 
GGAAGTCTTA AGAGAACCCT AGAGCTCCTG GGACTTCCTC ATACGGTAAG AGAAGGGATT 1800 
GTAGTGGTTG ATTATCCGTG GAGTGCAGCT CTTCTCACTC CATTGGGCAA TCTTGAATGG 1860 
GAGTTTAAGG CCAAGCCCTT CFACACTGTA ATAGACATCA TTAACGAGAA CAATCAGATA 1920 
AAGCTCAGGG ACAGGGGAAT AAGCTGGATA GGGGCAAGAA TGGGAAGGCC AGAGAAGGCA 1980 
AAAGAAAGAA AAATGAAGCC ACCTGTTCAA GTCCTCTTCC CAATTGGCTT GGCAGGGGGT 2040 
TCTAGCAGAG ATATAAAGAA GGCTGCTGAA GAGGGAAAAA TAGCTGAAGT TGAGATTGCT 2100 
TTCTTCAAGT GTCCGAAGTG TGGCCATGTA GGGCCTGAAA CTCTCTGTCC CGAGTGTGGG 2160 
ATTAGGAAAG AGTTGATATG GACATGTCCC AAGTGTGGGG CTGAATACAC CAATTCCCAG 2220 
GCTGAGGGGT ACTCGTATTC ATGTCCAAAG TGCAATGTGA AGCTAAAGCC ATTCACAAAG 2280 
AGGAAGATAA AGCCCTCAGA GCTCTTAAAC AGGGCCATGG AAAACGTGAA GGTTTATGGA 2340 
GTTGACAAGC TTAAGGGCGT AATGGGAATG ACTTCTGGCT GGAAGATTGC AGAGCCGCTG 2400 
GAGAAAGGTC TTTTGAGAGC AAAAAATGAA GTTTACGTCT TTAAGGATGG AACCATAAGA 2460 
TTTGATGCCA CAGATGCTCG AATAAGTCAC TTTAGGCCTA GGGAGATAGG AGTTTCAGTG 2520 
GAAAAGCTGA GAGAGCTTGG CTACACCCAT GACTTCGAAG GGAAACCTCT GGTGAGTGAA 2580 
GACCAGATAG TTGAGCTTAA GCCCCAAGAT GTAATCCTCT CAAAGGAGGC TGGCAAGTAC 2640 
CTCTTAAGAG TGGCCAGGTT TGTTGATGAT CTTCTTGAGA AGTTCTACGG ACTTCCCAGG 2700 
TTCTACAACG CCGAAAAAAT GGAGGATTTA ATTGGTCACC TAGTGATAGG ATTGGCCCCT 2760 
CACACTTCAG CCGGAATCGT GGGGAGGATA ATAGGCTTTG TAGATGCTCT GGTTGGCTAC 2820 
GCTCACCCCT ACTTCCATGC GGCCAAGAGA AGGAACTGTG ATGGAGATGA GGATAGTGTA 2880 
ATGCTACTCC TTGATGCCCT ATTGAACTTC TCCAGATACT ACCTCCCCGA AAAAAGAGGA 2940 
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GGAAAAATGG ACGCTCCTCT TGTCATAACC ACGAGGCTTG ATCCAAGAGA GGTGGACAGT 3000 
GAAGTGCACA ACATGGATGT CGTTAGATAC TATCCATTAG AGTTCTATGA AGCAACTTAC 3060 
GAGCTTAAAT CACCAAAGGA ACTTGTGAGA GTTATAGAGG GAGTTGAAGA TAGATTAGGA 3120 
AAGCCTGAAA TGTATTACGG AATAAAGTTC ACCCACGATA CCGACGACAT AGCTCTAGGA 3180 
CCAAAGATGA GCCTCTACAA GCAGTTGGGA GATATGGAGG AGAAAGTGAA GAGGCAATTG 3240 
ACATTGGCAG AGAGAATTAG AGCTGTGGAT CAACACTATG TTGCTGAAAC AATCCTCAAC 3300 
TCCCACTTAA TTCCCGACTT GAGGGGTAAC CTAAGGAGCT TTACTAGACA AGAATTTCGC 3360 
TGTGTGAAGT GTAACACAAA GTACAGAAGG CCGCCCTTGG ATGGAAAATG CCCAGTCTGT 3420 
GGAGGAAAGA TAGTGCTGAC AGTTAGCAAA GGAGCCATTG AAAAGTACTT GGGGACTGCC 3480 
AAGATGCTCG TAGCTAACTA CAACGTAAAG CCATATACAA GGCAGAGAAT ATGCTTGACG 3540 
GAGAAGGATA TTGATTCACT CTTTGAGTAC TTATTCCCAG AAGCCCAGTT AACGCTCATT 3600 
GTAGATCCAA ACGACATCTG TATGAAAATG ATCAAGGAAA GAACGGGGGA AACAGTTCAA 3660 
GGAGGCCTGC TTGAGAACTT TAATTCCTCT GGAAATAATG GGAAGAAAAT AGAGAAGAAG 3720 
GAGAAAAAGG CAAAGGAAAA GCCTAAAAAG AAGAAAGTTA TAAGCTTGGA CGACTTCTTC 3780 
TCCAAACGC 3789 

: 5 

B2J)J©g£ : 8450 

Effl(DM:&8L 

mom. : 2*&L 

ge^ijoaS : Genomic DNA 

ee^ii : 

CATAACTAAA TTATTACATT TAGTTATATG GATGGGGGAA AAATTAACAA CATGTGTTAT 60 

GTTTCCTCTG GAAAATTGAT CTATAATAAT CTAGGAGCAC AATTTCCAAT GGAGGGTCAT 120 

CAATGAACGA AGGTGAACAT CAAATAAAGC TTGACGAGCT ATTCGAAAAG TTGCTCCGAG 180 
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CTAGGAA'GAT ATTCAAAAAC AAAGATGTCC TTAGGCATAG CTATACTCCC AAGGATCTAC 240 
CTCACAGACA TGAGCAAATA GAAACTCTCG CCCAAATTTT AGTACCAGTT CTCAGAGGAG 300 
AAACTCCATC AAACATATTC GTTTATGGGA AGACTGGAAC TGGAAAGACT GTAACTGTAA 360 
AATTTGTAAC TGAAGAGCTG AAAAGAATAT CTGAAAAATA CAACATTCCA GTTGATGTGA 420 
TCTACATTAA TTGTGAGATT GTCGATACTC ACTATAGAGT TCTTGCTAAC ATAGTTAACT 480 
ACTTCAAAGA TGAGACTGGG ATTGAAGTTC CAATGGTAGG TTGGCCTACC GATGAAGTTT 540 
ACGCAAAGCT TAAGCAGGTT ATAGATATGA AGGAGAGGTT TGTGATAATT GTGTTGGATG 600 
AAATTGACAA GTGGTAAAGA AGAGTGGTGA TGAGGTTCTC TATTCATTAA CAAGAATAAA 660 
TACTGAACTT AAAAGGGCTA AAGTGAGTGT AATTGGTATA TCAAACGACC TTAAATTTAA 720 
AGAGTATCTA -GATCCAAGAG TTCTCTCAAG TTTGAGTGAG GAAGAGGTGG TATTCCCACC 780 
CTATGATGCA AATCAGCTTA GGGATATACT GACCCAAAGA GCTGAAGAGG CCTTTTATCC 840 
TGGGGTTTTA GACGAAGGTG TGATTCCCCT CTGTGCAGCA TTAGCTGCTA GAGAGCATGG 900 
AGATGCAAGA AAGGCACTTG ACCTTCTAAG AGTTGCAGGG GAAATAGCGG AAAGAGAAGG 960 
GGCAAGTAAA GTAACTGAAA AGCATGTTTG GAAAGCCCAG GAAAAGATTG AACAGGACAT 1020 
GATGGAGGAG GTAATAAAAA CTCTACCCCT TCAGTGAAAA GTTCTCCTCT ATGCCATAGT 1080 
TCTTTTGGAC GAAAACGGCG ATTTACCAGC AAATACTGGG GATGTTTACG CTGTTTATAG 1140 
GGAATTGTGC GAGTACATTG ACTTGGAACC TCTCACCCAA AGAAGGATAA GTGATCTAAT 1200 
TAATGAGCTT GACATGCTTG GAATAATAAA TGCAAAAGTT GTTAGTAAGG GGAGATATGG 1260 
GAGGACAAAG GAAATAAGGC" TTAACGTTAC CTCATATAAG ATAAGAAATG TGCTGAGATA 1320 
TGATTACTCT ATTCAGCCCC TCCTCACAAT TTCCCTTAAG AGTGAGCAGA GGAGGTTGAT 1380 
CTAATGGATG AATTTGTAAA ATCACTTCTA AAAGCTAACT ATCTAATAAC TCCCTCTGCC 1440 
TACTATCTCT TGAGAGAATA CTATGAAAAA GGTGAATTCT CAATTGTGGA GCTGGTAAAA 1500 
TTTGCAAGAT CAAGAGAGAG CTACATAATT ACTGATGCTT TAGCAACAGA ATTCCTTAAA 1560 
GTTAAAGGCC TTGAACCAAT TCTTCCAGTG GAAACAAAGG GGGGTTTTGT TTCCACTGGA 1620 
GAGTCCCAAA AAGAGCAGTC TTATGAAGAG TCTTTTGGGA CTAAAGAAGA AATTTCCCAG 1680 
GAGATTAAAG AAGGAGAGAG TTTTATTTCC ACTGGAAGTG AACCACTTGA AGAGGAGCTC 1740 
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AATAGCATTG GAATTGAGGA AATTGGGGCA 
AATGGTGGAG AGGCAATTGT CTTTGACAAA 
GAAATAGAGG TTGAGGAGAA GGAGTACTCG 
CCCGACTTCA ATTATGTGGA AATAAAGGAA 
GTAAAGCTGA AGCCTCCTAA GGTAAAGAAC 
GAAGCTTATG CTTCTCTCTT CAGGAGTAGG 
AATCCTGAAT TGGACAATGT TGTTGATATT 
ACCGTGACAA TAATAGGGCT TGTCAATTCC 
GAAATAGAAG ATCTCACAGG AAAGGTTAAA 
AGGGAGGGAT TTAAGGTTCT TCCAGATGCC 
AGGGGAATTT TGTACGCCAA CAAGTTTTAC 
AAGCCTCCAC TGGAAGAGAA AGTTTATGCT 
AAAGAGTTCT GCGAAAATGC CTTCATAAAG 
ACTAAGGAAG AGGAAGAAAT CGTGAGTAGG 
GTTGATGGTG TTGGCGTTTA TCCGGGCCAG 
GACCAGTATG AGGCCCTCGC AAACCTTCTC 
ATTGCCCCAG GAAACCACGA TGCTGCTAGG 
GAGTATGCAA AACCTATATA CAAGCTCAAG 
ATAAGAC.TAC. ATGGTAGGGA CTTTCTGATA 
GGAAGTGTTC CTGGGTTGAC CCATCACAAG 
ATGAGGCATG TAGCTCCAAT GTTTGGAGGA 
TTGCTTGTTA TAGAAGAAGT TCCTGATGTA 
GCGGTAGTTT ATAGGGGAGT TCAGCTGGTT 
TTCCAGAAGA TGGTGAACAT AGTTCCAACG 
ACTGCAAAAG TTGTCAAGGT TTTGGACTTT 
AAATTGAGGA GTATTTTGAG ATGCTTCAAA 



AATGAAGAGT TAGTTTCTAA TGGAAATGAC 1800 
TATGGCTATC CAATGGTATA TGCTCCAGAA 1860 
AAGTATGAAG ATCTGACAAT ACCCATGAAC 1920 
GATTATGATG TTGTCTTCGA TGTTAGGAAT 1980 
GGTAATGGGA AGGAAGGTGA AATAATTGTT 2040 
TTGAAGAAGT TAAGGAAAAT ACTAAGGGAA 2100 
GGGAAGCTGA AGTATGTGAA GGAAGATGAA 2160 
AAGAGGGAAG TGAATAAAGG ATTGATATTT 2220 
GTTTTCTTGC CGAAAGATTC GGAAGATTAT 2280 
GTCGTCGCTT TTAAGGGGGT GTATT.CAAAG 2340 
CTTCCAGACG TTCCCCTCTA TAGGAGACAA 2400 
ATTCTCATAA GTGATATACA CGTCGGAAGT 2460 
TTCTTAGAGT GGCTCAATGG AAACGTTGAA 2520 
GTTAAGTATC TAATCATTGC AGGAGATGTT 2580 
TATGCCGACT TGACGATTCC AGATATATTC 2640 
TCTCACGTTC CTAAGCACAT AACAATGTTC 2700 
CAAGCTATTC CCCAACCAGA ATTCTACAAA 2760 
AACGCCGTGA TAATAAGCAA TCCTGCTGTA 2820 
GCTCATGGTA. GGGGGATAGA GGATGTCGTT 2880 
CCCCGCCTCC CAATGGTTGA ACTATTGAAG 2940 
AAGGTTCCAA TAGCTCCTGA TCCAGAAGAT 3000 
GTTCACATGG GTCACGTTCA CGTTTACGAT 3060 
AACTCCGCCA CCTGGCAGGC TCAGACCGAG 3120 
CCTGCAAAGG TTCCCGTTGT TGATATTGAT 3180 
AGTGGGTGGT GCTGATGGAG CTTCCAAAGG 3240 
GGGAAATTGA CAAAGCTTAC GAGATTGCTA 3300 
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AGAAGGCTAG GAGTCAGGGT AAAGACCCCT 
ACATGGCTGG AAGAGTTGAG AGCTTAGTTG 
AGCTTTTAAA AGAGTATGAT AAGGAAATTG 
AGGGCAAATT TGGTGATTTT GGAAGTAAAG 
CCTTGGCAAT ATTAACTGAG GGTATTGTTT 
AAATCAAGCG AAACACCTGG GCTGATAACT 
CAATTAGGAG TTCTGGTGGA ACTGCTCAAG 
GGCGAAAGCT TGGCCTTGAT AGGTTTAAGC 
AGGAAGTTGA CCTCTATCAT AGAGCTGTTT 
AAGTGAGATT AGCAATGAGG AATATTCCCA 
TGGAGGTTTC CCATAGAGAT GTAGAGGGAG 
TCCTAGTTTT GGCGGAGGGT GTTCTCCAGA 
AGATGGGGAT TGATGGATGG GAGTGGCTTA 
AAGAAATCGA AGAGAGTGAA AGTAAAGCCG 
TAGAGAAGGG ATTCTACTAC AAGCTCTATG 
AAAAGTATGC AAAGGAAATA ATTGGTGGGA 
GGGGATTTAG GCTTAGATAT GGTAGAAGTA 
ATCCAGCAAC AATGGTTTTG GTTGACGAGT 
-AGAGGGC-TGG- GAAAGGTGCA GTAGTGACTC 
AGCTAAAGGA TGGGAGTGTT GTTAGGGTTG 
ATGAAGTCGA AGAGATACTT TATTTGGGAG 
AGAACAATCA AACTCTCCTT CCTGCAAACT 
TAAAGGCCGT TAATGAGGCA TATGAAGTTG 
AGAGCGTTGA GGAAGCAGCA GAGTACCTTG 
TTTACGATCC TCTAAGGGTT AAGCCTCCCG 
TGGAAATTCC TCTCCACCCA TACTACACCC 



CAACCGATGT 


TGAGATTCCC 


CAGGCTACAG 


3360 


GCCCTCCCGG 


AGTTGCTCAG 


AGAATTAGGG 


3420 


TTGCTTTAAA 


GATAGTTGAT 


GAGATAATTG 


3480 


AGAAGTACGC 


TGAACAGGCT 


GTAAGGACAG 


3540 


CTGCTCCACT 


TGAGGGTATA 


GCTGATGTTA 


3600 


CTGAATACCT 


CGCCCTTTAC 


TATGCTGGGC 


3660 


CTCTCAGTGT 


ACTTGTTGGT 


GATTACGTTA 


3720 


CAAGTGGGAA 


GCATATAGAG 


AGAATGGTTG 


3780 


CAAGGCTTCA 


ATATCATCCC 


TCACCTGATG 


3840 


TAGAAATCAC 


TGGTGAAGCC 


ACTGACGATG 


3900 


TTGAGACAAA 


TCAGCTGAGA 


GGAGGAGCGA 


3960 


AGGCTAAAAA 


GCTCGTGAAA 


TACATTGACA 


4020 


AAGAGTTTGT 


AGAGGCTAAA 


GAAAAAGGTG 


4080 


AGGAGTCAAA 


AGTTGAAACA 


AGGGTGGAGG 


4140 


AGAAATTTAG 


GGCTGAGATT 


GCCCCAAGCG 


4200 


GGGCGTTATT 


CGCTGGACCC 


TCGGAAAATG 


4260 


GGGTGAGTGG 


ATTTGCAACA 


TGGAGCATAA 


4320 


TCTTGGCCAT 


TGGAACTCAA 


ATGAAAACCG 


4380 


CAGCAACAAC 


CGCTGAAGGG 


CCGATTGTTA 


4440 


ATGATTACAA 


CTTGGCCCTC 


AAAATAAGGG 


4500 


ATGCAATCAT 


AGCCTTTGGA 


GACTTTGTGG 


4560 


ATGTAGAGGA 


GTGGTGGATC 


CAAGAGTTCG 


4620 


AGCTTAGACC 


CTTTGAGGAA 


AATCCCAGGG 


4680 


AAGTTGACCC 


AGAATTCTTG 


GCTAAGATGC 


4740 


TGGAGCTAGC 


CATACACTTC 


TCGGAAATCC 


4800 


TTTATTGGAA 


TACTGTAAAT 


CCTAAAGATG 


4860 
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mm/i ■ ft A A A AT 

TTGAAAGACT 


TTbbUuAlilA 


TTA A A AP APA 

1 1 AAAAuAuA 


APPprAPPAT 




AfTTTTAfiAn 


H.OL,\J 


SMn 1 ry\ lit OTT 

GTATAAAGTT 


mnri A A A P A A A 

TGCAAAGAAA 


ATTP A A A TTA 

Ai luAAAl IA 


PPPTPHAPPA 


rCTCCrCr A APT 


rTTAAOAHAA 




AAA m > A 1 O T 

CCCTAGAGCT 


CCTGGGACTT 


oatp ATA PPP 

CCTCA1 ALULr 


TA AP AP A APP 

lAAuAUAAULr 


PATTPTAPTP 


PTTnATTATP 


0U4U 


CGTGGAGTCC 


* a a t r\ n^^^ a m a 

AGCTCTTCTC 


i virion i TTA A 

ACTCCATTGG 


pr* A A TPTTP A 

GCAA1 Li 1(jA 


ATPPP A PTTT 


A APPPP A APP 

AAuULLAAbl/ 


C 1 Aft 


CCTTCTACAC 


tat i i ti Ain 

TGTAATAGAC 


i T A 1 TT a a p p 

ATCATTAACG 


AGAACAATIA 


P A TA A A CHTP 

uAlAAAUlrlL 


APPP AP A PPP 

AIjWjAIAIjUu 


5160 


GAATAAGCTG 


GATAGGGGCA 


* a i i ihaaa ft i 

AGAATGGGAA 


GGCCAGAGAA 


AAA A A A A A A A 

GGCAAAAGAA 


A P A A A A A TP A 

AGAAAAATGA 


5220 


AGCCACCTGT 


TCAAGTCCTC 


TTCCCAATTG 


GCTTGGCAGG 


GGGTTCTAGC 


APAAATATA A 

AGAGATATAA 


5280 


AGAAGGCTGC 


mm, *m ft • A «*H jf% «*% ft 

TGAAGAGGGA 


A A A I fVI A A ^ Art 

AAAATAGCTG 


AAGTTGAGAT 


TGCTTTCTTC 


AAGTGTCCGA 


5340 


AGTGTGGCCA 


TGTAGGGCCT 


Aiii ajwa^at 

GAAACTCTCT 


PTfi^n^ A A*PP 

GTCCCGAGTG 


TAAA A TT A AP 

TGGGATTAGG 


A A A P A PTTP A 

AAAGAGTTGA 


5400 


TATGGACATG 


TCCCAAGTGT 


GGGGCTGAAT 


ACACCAATTC 


AAA A A ATA A P 

CCAGGCTGAG 


GGGTACTCGT 


C A AA 

5460 


ATTCATGTCC 


AAAGTGCAAT 


«n a ft Ann ft i 

GTGAAGCTAA 


AGCCATTCAC 


A A AAAPPA AP 

AAAGAGGAAG 


ATA A APPAPT 

ATAAAGCCCT 


rr OA 

5520 


CAGAGCTCTT 


■ A A A I a. a a 

AAACAGGGCC 


■ /*» A till A A 

ATGGAAAACG 


TGAAGGTTTA 


TPP A PTTP A P 

TGGAGTTGAC 


A APPTT A APP 

AAGCTTAAGG 


5580 


a a ami i i iwaaa 

GCGTAATGGG 


AATGACTTCT 


GGCTGGAAGA 


itwppp A P A PPP 

TTulAGAbll 


PPTPP AP A A A 

1 UUAuAAA 


PPTPTTTTP A 
UUILI 1 1 iuA 


oo4U 


0*. • A a ft A ft ft ft 

GAGCAAAAAA 


m a, i i ^% fT%fw%fw\ ft a 

TGAAGTTTAC 


GTCTTTAAGG 


ATGGAACCAT 


A A P A TTTP A *P 

AAGATTTGAT 


PPP A P AP A TP 

GCCACAGATG 


C7AA 

5700 


CTCCAATAAC 


a* « A mmm a a a 

TCACTTTAGG 


a a m ft jy. a ■ ft 

CCTAGGGAGA 


TAGGAGTTTC 


A A*t*AP A A A A P 

AGTGGAAAAG 


ATP A A A P AAA 

CTGAGAGAGC 


5760 


TTGGCTACAC 


CCATGACTTC 


+\ a ft AAA ft ft ft A 

GAAGGGAAAC 


CTCTGGTGAG 


T*A A 1 P 1 A A A A 

TGAAGACCAG 


ATA ATTP AAA 

ATAGTTGAGC 


5820 


TTAAGCCCCA 


AGATGTAATC 


AfnAfV4A ft ft A A A 

CTCTCAAAGG 


AGGCTGGCAA 


f*1* ft A /TTOTT ft 

GTACCTCTTA 


AGAGTGGCCA 


^ rt /\ 
5880 


GGTTTGTTGA 


TGATCTTCTT 


GAGAAGTTCT 


ACGGACTTCC 


A A A AmmAtn ft A 

CAGGTTCTAC 


A ft #1 #S AAA 

AACGCCGAAA 


5940 


AAATGGAGGA. 


MM MM MM A A AM 

.TIXAATTGGT 


A * A AM ft AAA I 

.CACCTAGTGA 


JAGGATTGGC 


CCCTCACACT 


TCAGCCGGAA 


6000 


TCGTGGGGAG 


GATAATAGGC 


*v% ■ A ft MA 

TTTGTAGATG 


CTCTGGTTGG 


A1\| APATA 1 rt 

CTACGCTCAC 


A A AT I /HTTAO 

CCCTACTTCC 


6060 


A fff% A jA A A 1 A 

ATGCGGCCAA 


A a i 1 a n » j a 

GAGAAGGAAC 


TGTGATGGAG 


A T»A A A A A A A 

ATGAGGATAG 


TGTAATGCTA 


ATA ATTA> ft TA 1 

CTCCTTGATG 


6120 


CCCTATTGAA 


CTTCTCCAGA 


TACTACCTCC 


CCGAAAAAAG 


AGGAGGAAAA 


ATGGACGCTC 


6180 


CTCTTGTCAT 


AACCACGAGG 


CTTGATCCAA 


GAGAGGTGGA 


CAGTGAAGTG 


CACAACATGG 


6240 


ATGTCGTTAG 


ATACTATCCA 


TTAGAGTTCT 


ATGAAGCAAC 


TTACGAGCTT 


AAATCACCAA 


6300 


AGGAACTTGT 


GAGAGTTATA 


GAGGGAGTTG 


AAGATAGATT 


AGGAAAGCCT 


GAAATGTATT 


6360 


ACGGAATAAA 


GTTCACCCAC 


GATACCGACG 


ACATAGCTCT 


AGGACCAAAG 


ATGAGCCTCT 


6420 
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ACAAGCAGTT GGGAGATATG GAGGAGAAAG 
TTAGAGCTGT GGATCAACAC TATGTTGCTG 
ACTTGAGGGG TAACCTAAGG AGCTTTACTA 
CAAAGTACAG AAGGCCGCCC TTGGATGGAA 
TGACAGTTAG CAAAGGAGCC ATTGAAAAGT 
ACTACAACGT AAAGCCATAT ACAAGGCAGA 
CACTCTTTGA GTACTTATTC CCAGAAGCCC 
TCTGTATGAA AATGATCAAG GAAAGAACGG 
ACTTTAATTC CTCTGGAAAT AATGGGAAGA 
AAAAGCCTAA AAAGAAGAAA GTTATAAGCT 
AACTTTTAAG TTCTTTCTTG AGAATAAATT 
GGTGTGGTCA TGCCTGCTTC TTGGTGGAGG 
ACCCAGACGT TGATGAAGAC AGAATAGGCA 
ACATGGATCA CTACGGTAAG ACCCCACTAA 
GGCCGAAAAC AGTTTATCTC ATGGCAATAA 
AGGTGGGACA GGAAATCGAG CTGGGAGATA 
CAACAAGCCA GTATCCCCTG GGATATCTAA 
GAGATACATA CTACAGTCCA GCTTTTACAG 
TTCCAAT-AGG- TGGGAAGTee ACCGCTAGTG 
TAAGGCCCAG GATAGCAGTT CCAATGCACT 
AGTTCAAGAA GGAGCTCCAA AAAAGGCGCA 
ATGAGGGTTT TGAAATCTGA AGGTGTTTCA 
GTCAAGGGGT TAGATGAGCT TTTAGGTGGT 
TACGGGCCAT TTGCCACCGG GAAGACAACT 
GGAAAAGTGG CTTATGTTGA TACTGAGGGG 
GCAGAATCAA GGAACTTGGA TGTGGAGAAA 



TGAAGAGGCA 


ATTGACATTG 


GCAGAGAGAA 


6480 


AAACAATCCT 


CAACTCCCAC 


TTAATTCCCG 


6540 


GACAAGAATT 


TCGCTGTGTG 


AAGTGTAACA 


6600 


AATGCCCAGT 


CTGTGGAGGA 


AAGATAGTGC 


6660 


ACTTGGGGAC 


TGCCAAGATG 


CTCGTAGCTA 


6720 


GAATATGCTT 


GACGGAGAAG 


GATATTGATT 


6780 


AGTTAACGCT 


CATTGTAGAT 


CCAAACGACA 


6840 


GGGAAACAGT 


TCAAGGAGGC 


CTGCTTGAGA 


6900 


AAATAGAGAA 


GAAGGAGAAA 


AAGGCAAAGG 


6960 


TGGACGACTT 


CTTCTCCAAA 


CGCTGACCAC 


7020 


CCCAGGTGGC 


TTAGAGAATG 


AAGATTGTGT 


7080 


ATAGGGGGAC 


TAAGATACTA 


ATCGATCCAT 


7140 


AGGTCGATTA 


CATTCTAGTT 


ACCCACGAGC 


7200 


TAGCAAAGCT 


CAGTGATGCC 


GAGGTTATAG 


7260 


GTGATGGGCT 


AACAAAGGTC 


AGAGAGATAG 


7320 


TTAGGGTTAG 


GGCATTTTTC 


ACAGAGCATC 


7380 


TTGAAGGAAG 


CAAAAGAGTG 


GCTCACTTGG 


7440 


AGTTGAGGGG 


AAAGGTTGAT 


GTTCTTTTGG 


7500 


TAAGGGAGGC 


TGCGGATATA 


GTGGAGATGA 


7560 


ATGGAACGTA 


CAGCGAGGCC 


GATCCTGAAG 


7620 


TATGGGTTTT 


AGTAAAGGAT 


CTTAAGCCCT 


7680 


ATGCTAAATA 


CTGAGCTCTT 


AACCACTGGA 


7740 


GGAGTTGCTA 


AGGGAGTAAT 


ACTCCAAGTT 


7800 


TTTGCAATGC 


AGGTTGGATT 


ATTGAATGAG 


7860 


GGATTCTCCC 


CCGAAAGGTT 


AGCTCAAATG 


7920 


GCACTTGAAA 


AGTTCGTGAT 


ATTCGAACCT 


7980 



WO 97/24444 



PCT/JP96/03869 



ATGGATTTAA ACGAGCAAAG ACAGGTAATT GCGAGGTTGA AAAATATCGT GAATGAAAAG 8040 
TTTTCTTTAG TTGTGGTCGA CTCCTTTACG GCCCATTATA GAGCGGAGGG GAGTAGAGAG 8100 
TATGGAGAAC TTTCCAAGCA ACTCCAAGTT CTTCAGTGGA TTGCCAGAAG AAAAAACGTT 8160 
GCCGTTATAG TTGTCAATCA AGTTTATTAC GATTCAAACT CAGGAATTCT TAAACCAATA 8220 
GCTGAGCACA CCCTGGGGTA CAAAACAAAG GACATCCTCC GCTTTGAAAG GCTTAGGGTT 8280 
GGAGTGAGAA TTGCAGTTCT GGAAAGGCAT AGGTTTAGGC CAGAGGGTGG GATGGTATAC 8340 
TTCAAAATAA CAGATAAAGG ATTGGAGGAT GTAAAAAACG AAGATTAGAG CCTGTCGTAG 8400 
ACCTCCTGGG CAATCCTCAG CGTTGCCTTA TAGAGCTTCT CACTAATAAT 8450 

@ejij#^ : 6 
@2?lJ©fi2 : 45 

: i *a 

mn^mm i&o&& c^-bkdna) 

CCGGAACCGC CTCCCTCAGA GCCGCCACCC TCAGAACCGC CACCC 4E 



gg#I#^-7 

E^ijOg^ : 17 
tBMCDB. : ®& 
m®&: 1*8 

WM : 

GUUUUCCCAG UCACGAC 



17 
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EJUS** : 8 

Eimo&Z : 23 
E?!J©32 : tm 
: 1 

: ftkO^S (^DNA) 

E?fl : 

GATCACTTCG TGTCCGTACA ACT 
: 9 

B£J«ICD^^ : 22 
SS^CDM : m 
&<D& : ' 1 *tt 
h*nS>- : S0t^ 
W&HDUm : ti&omk C^-fiScDNA) 
: 

ACAAAGCCAG CCGGAATATC TG 



fiE3^#^ : 10 
B£^lJCDS$ : 22 

wm<dw. : mk 
: i &m 

mnomm mo&m c^dna) 
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TACAATACGA TGCCCCGTTA AG 22 
WMO&Z : 32 

wmow. -.mm 
mom : i *m 

E&momm i&om® c^dna) 

mm : 

CAGAGGAGGT TGATCCCATG GATGAATTTG TA 32 

^m^r : 12 
E£lJ®g£ : 32 

mmomimm 
mom.-. i*m 

umonm mom® (^dna) 
mm : 

TTTAGTGGGT GGTGCCCATG GAGCTTCCAA AG 32 
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it 3c ® m m 

1. TOttK^f 1 5Ct 1 1 5 D N A >J tfo 
© 3* -*5' Jt+V 3* ? 1/7- tfjStt*E"fSo 

© A-DNA^SlIt Lfctf'J y 7— tf f-x-> 'JT^3> (PCR) 
SlE^etTO^frWoA:**, ft 2 0 *ni*g*fCDDN ABffr**«-r5 £ t 

PCRO^#: 

(a) EEfr}&£j£: 1 OmM HJ*-£® (pH9. 2K 3. 5 mM Mg 
Cl t> 7 5mM KCK 4 0 0 /*M d AT P, dCTP, dGTP, dT 
TP, 0. 0 1% ^i/^T )IZT I 0. 1% I'J h>X-l 0 0, 5. 
Ong/50/zl A — DN As 1 0 pmole/ 5 0 u 1 I (SS^J 

^©@E»^-8) „ & <k O'T" 7 -< v — A 1 1 (S2^ISOSa^J#^- 9 ) . 3. 7^ 
DNA^'J ^ 5— tf*^tfo 

( b ) £j£&f£ : 9 8 *C. 10 8>~6 8*C, 1 0 1 1M ? * t Ufc 3 0 1M 
i^OPCRSCE^ff^o 

2. Ta qDNA*'U * 7-^t&®LTDNA&f&&f<DWk>()<Dmmfrm^ 

h t -r s m&m 1 is** © d n a *• u / ? — t?. 

3. y^6«fclC.k*4H t *a<il&2 2 0 +ny;l/ h 3 8 5 *n 
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4. 2SODNA^'J / 7 — -&fli$.? CSS 1 ©DNAtf'J / 7— t?«JR 

5. 91 ©DNA**V y ^--tf«lfiS^>^^4oJ:a : m2cDDNA^U 
^^^•?OSDS-PAGEi:J:5^tK ■ett-e'ftift 9 0 . 0 0 0 ?)l 
hy< **Jl 4 0. 0 0 0 5»ScS4Ett©DNA 

#'J^7- tf 0 

6 . §1^4X1*5 (wEttODNAsK'J J 1 ©DNA^'J 

y ^ _ -tf^tfiS:^ yj*tt>K ejisoejis^ i c^^nsT; yftEflia^tts 

3t^4Xli5ia3fc<Z>DNA*'; ^ 5— If. 

7. IS^S4Xli5<ciS«t©DNA^U ^-f«t5^2 0DNA-+' l J 
y 7--fc*f8fi£* y<9t>K EJUSOEJiJ^ 3 C^^ti57 ~ >/6IE?i|fr5#S 
rt\ fiSWlRT i y^E?iI{lfcl>T 1 £Ui©T = jm.ftX5:. J*A. fllBU X 

JfcS 4 XI* 5 I2I£<Z> D N A * V * v - -if, 

8. ft^4X{i5ICEit©DNA^ l J > 7— tr£8iJj£-f £3? 1 CDDNAtfU 
7 --tf«U£ B*HS5©E3flS^- 1 KjjsSttST = ;»E^4tt« 

*\ *3^i*rt * yREflUcfci^r i w±cdt $ys*<fc*, ttftu x 
t±a& bJt^K^tcin^cDsm^-r £8M&tti3$&-?% t) , fr^mim 4 xi* 
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?fr> &J\m<DWM'&^ 3 {ZtfZ tlZT i /»E?!lfr£#3rt\ &£VMil£7i 
DNA^'J 

ye?§E^jcfcv>-c i J£Ui©7 ^ jmftx*:, &a> Ainu xi±«!*L;fc*WftHw 
H«oisit^t*affifiH9ttfc ^ /iiEflfr&fcs, ts^4 xf* 

■5.-iztettODNA* , J--/7— l ©DNA# 'J * 5— 

1 0. E3TOS©E3fl*^3fc3FSn*T 5 yBSETflfrfctf *fr* fcSl^li^T 
5 /SfcE^JdM^r: 1 &.LCD7 * y gifr**. ftm, Xiittftbfc^KW 

5 ke«© d n a * u * 7 - -tf s-at&f s * 2 © d n a # <; y 7 - -t* * > 

1 1 . EW3c©EJII*^ 1 {Z^ZtiZT umiM*^- K-T 5 S&E7«I©± 
SBXli— «5«'*trK £SVM±E#J#€1 cDT JVmE^IIcfe^TV 1 EJiOT 
*;a*<X*, #A, ttini£/c(iiS&£n/.:T i yflffilfllfrStttK fro* 1 © 

ft 9 KE«i©* 1 ©DNAtfU /• ^--fcffllJiS;* >'<?*=i 
- K-r-SSSE^J^trDNAo 

1 2. E^S©E^J$^2K^£ft£££E^J©£SBXIi— 85**tffr, 



WO 97/24444 



PCT/XP96/03869 



i 3. E?ns©Efli#-£ 3 k*&*i*7 s yaaEJii*^- K-rstsaeE^i©^; 

gCXIi— S**tfJ&\ fc*W4EfllS-3-3CD7 $ ./aEyflfcfc^T. 1 >U©7 
3- *tS£E^£-£trDNAo 

14. E?l*©E?i|S^-4 {w^nsaSE^O^SPXIi— 8P**tf^ 

^£5Ct^Mtt5, 0i:E«©*'2ODNAsK'J y ^ — -tffJtfiS:^ > 

y n- ^ <£• a - K-T S ^SE^J ^trD N Ao 

1 5. iffJ&Sl lXlil 2^Ett0*ltDDNA#'»J^7— if»«^ 
a-Ktsafe^^ 3X111 4 KEttOS^ODNA*'; * 7— b"« 

1 6. Jt#Sl lXtil 2KEtt©#l ODNAtf'J tffJtfifc* £ 

DNAtf'J y 7~t?fl|j£* >'<>£=J- JBK«»{*£* 
^LTDNA^^^-b'^tiCt^gtnDNA^'J y 5— tf 
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Xba 



Accl 
Aecl 
EcoRI- 
Accl 
Nsp\ 



EcoRV— 



Hpal— 
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Nco\— 



EcoVS 

Bom HI— 



Fvull — 



Hpal— 
EcoRl — 

BglU— 

EcoRl— 
EcoRJ— 

BgWL — 

Xbal — 
Hpal — 

NspV— 



Xbal— I 



— r- 




-in 



— m 



5 
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5000" 
(cpm) 

4000- 
3000- 
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us 

2000- 
1000- 

OH ■ 1 ■ 1 ' 1 ■ 1 

5 6 7 8 9 

pH 
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